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PROJECTED STEEL ARCH BRIDGE OVER THE EAST 
RIVER AT HELL GATE, NEW YORK CITY. 


The largest arch bridge in the world is pro- 
jected by the Pennsylvania R. R. for a connec- 
tion between its extension into New York City 
and Long Island, and the New York, New Haven 
& Hartford Ry. A steel arch 1,000 ft. in span is 
to cross the main channel of the East River at 
Hell Gate, New York City, from the mainland of 
Long Island to Ward’s Island. The adjoining 
view, reproduced from a lithographed perspective 
drawing, shows Ward's Island at the left, the 
Long Island shore on the right, and in the back- 
ground Port Morris (Borough of the Bronx, New 
York City) and the continuation of the East 
River northeastward. 

This arch is part of a steel viaduct more than 
three miles long, extending from the Long Island 
end of the Pennsylvania R. R. and Long Is- 
land R. R. connection, to the Bronx, and pass- 
ing over Hell Gate, Ward’s Island, Little 
Hell Gate, Randall’s Island, and Bronx Kills. 
The viaduct is to carry four tracks on a 
stone-ballasted solid floor. Two of the tracks are 


While the magnitude of the entire viaduct, and 
the character of the railroad connection which it 
completes, are matters of much interest, yet from 
an engineering standpoint the great arch over 
Hell Gate is without doubt the commanding fea- 
ture. This crossing will be 140 ft. high from 
mean tide to rail level, while the total height to 
the top chord of the arch at the crown will be 
290 ft. The span of 1,000 ft. compares with that 
of existing metal arch bridges over 500 ft. in 
span as follows: 


TABLE OF METALLIC ARCH BRIDGES WHOSE 
SPAN EXCEEDS 500 FT. 


Ft. 
Hell Gate, New York City, Railway................ 1,000 
Niagara (Upper Arch), Highway. 840 
Viaur, France (Three-hinged), Railway............ 721 
Dusseldorf, Germany, 
Mungsten or Wupper, Germany, Railway........... 558 
Niagara (Lower Arch), Ry. & Highway............ Da 


Pia Maria (Portugal?), Railway 
Eads Bridge, St. Louis, Ry. & 
Granenthal, Ry. & TRIGhway... 


Washington Bridge, New York City, Highway....... 509 


METHODS USED IN SURVEYS OF COAL MINES. 
By L. D. TRACY,* Assoc. M. Am. Soc. C. E. 

In order to understand thoroughly the methods 
used by engineers in developing a coal field, one 
should have some knowledge of the physical 
characteristics of this mineral. 

Coal varies in hardness from the very soft 
bituminous to the very hard anthracite. It is 
with surveys of bituminous mines that the pres- 
ent paper deals, and the methods’ described, 
while applicable generally to most soft coal re- 
gions, are especially practiced in the mines in 
and about Pittsburg and Connellsville, where 
the finest coking and steaming coal in this 
country is to be found. 

The Pittsburg vein, as it is called, varies in 
thickness from 2 ft. to about 8 ft., and has a 
general slope in a southerly direction. Notwith- 
standing this general slope there are many local 
rises and falls of the vein. Imagine a piece of 
corrugated iron held in an oblique position and 
you will have some idea of the general contour, 
with this exception—the folds are not always 
absolutely parallel. 


‘ 


Ens, 


THE NEW YORK CONNECTING R. R. BRIDGE OVER THE EAST RIVER AT HELL GATE, NEW YORK CITY. 
Designed by Gustav Lindenthal, M. Am. Soc. C. E.; Palmer & Hornbostel, Consulting Architects. 
Height of Towers, 200 ft. Height of arch, 300 ft. Total length of bridge and viaduct approaches, 3 miles. Four 


Clear span, 1,000 ft. Height of Roadway, 140 ft. 


intended for passenger traffic, and these, by way 
of the four tunnels of the Pennsylvania R. R. 
under the East River, pass to the great terminal 
station now being built in New York City. This 
will give an all-rail connection through New 
York City from southern and western points to 
New England, by way of the Pennsylvania lines 
through the new tunnels under the Hudson 
River at 32d St. to the terminal station, thence 
under the East River to Long Island and by way 
of the projected viaduct to the New York, New 
Haven & Hartford R. R. The two freight tracks 
will use the Long Island R. R. tracks to Bay 
Ridge, South Brooklyn, at which point cars will 
be transferred by ferry to the new Greenville 
piers and yards of the Pennsylvania R. R. on the 
New Jersey shore. Heretofore both passenger 
and freight cars have had to transfer from the 
New Jersey shore to the Port Morris yards by 
car-ferry, a trip of about a dozen ‘miles. 


Railroad tracks. Total weight of steel, 80,000 tons. 


A special effort was made to design a bridge 
of good appearance, indeed a beautiful structure. 
For this purpose the engineer who designed it, 
Mr. Gustav Lindenthal, associated with himself 
as Consulting Architect, Mr. Henry Hornbostel, 
of the architectural firm of Palmer & Hornbostel, 
New York City. The chief architectural addi- 
tion to the structure is a pair of immense pylons 
or towers at either end of the arch. These are 
of granite in the lower portion with concrete 
above, and rise to a height of 200 ft. 

On May 23, 1907, the plans for this bridge were 
submitted by Mr. Samuel Rea, Vice-President of 
the New York Connecting R. R., to the Art Com- 
mission of the City of New York for approval, 
in accordance with the terms of the franchise of 
the railroad company. About three years will 
be required to build the viaduct and arch bridge. 
The amount of metal in the viaduct is about 
80,000 tons. 


This plane cuts the surface near Pittsburg 
and its intersection with it causes a line some- 
what similar in shape to a contour line. Where 
the hills are high, the outcrop line, as it is called, 
can be seen around the sides and along ravines. 

One characteristic which plays an important 
part in mining operations is the cleavage. 
The bituminous coal of the Pittsburg region has 
a distinct grain, and can be split in one direction 
very similar to wood, while it is much more 
difficult to break it at right angles. 

When the coal is cut with the grain it pre- 
sents a long, very smooth surface known as the 
“Slip.” Anentry driven against the grain is called 
a “Butt” entry, and one with the grain is known 
as a “Face” entry. An entry driven at an angle 
of 45° to the face is generally called a “Quarter- 
ing” entry. 

The system of mining used principally in the 
Hartje Bldg., Pittsburg, Pa. 
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Pittsburg district is generally known as the 
pillar and entry system, and consists of driving 
a butt entry and every thirty or forty feet or so, 
turning a room with the neck about 9 ft. wide 
for about 21 ft. and then widening to about 24 
ft. 

Fig. 1 shows the simplest form of entries and 
rooms. The rooms are driven until they meet 
the rooms driven towards them. This leaves a 
pillar of coal 15 ft. in thickness to support the 


line of intersection of the earth’s surface and 
the general plane formed by the vein of coal. 
Fig. 2 illustrates a crop line. 

The coal near the surface becomes weathered, 
dirty and unfit for market. In many cases, if 
the coal land were bought to the crop lines, it 
would mean several acres of unmerchantable 
coal. Paid for at the rate of $500 per acre, 
which is an average price for good coal lands, 
this would mean several thousands of dollars 
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FIG. 1. ILLUSTRATION OF BITUMINOUS COAL MINE SURVEY, SHOWING ENTRIES, ROOMS, 
ETC. 


roof. As soon as the rooms are finished, a cut 
is made across the rib and the coal is taken out 
and the rib gradually brought back towards the 
entry. 

The rib is left standing for a distance of 
about 50 ft. or so from the entry and is 
called a stump. This serves to keep the roof 
up over the entry so that the rooms farther up 
the entry may be worked. With this slight de- 
scription of the operation, a better understand- 
ing of the surveying method may be had. 

In planning for the future development of a 
mine, a careful survey should be made of the 
property, locating the extreme boundary lines, 
and as many topographical features as possible, 
such as houses, roads, etc. This survey should 
be referred to some one meridian, either the true 
or the magnetic. Each has its advantages. 

If the field be large with the possibility of sev- 
eral mines being opened up with the intention 
of connecting them at some future time, then 
the true meridian, either obtained from the U. S. 
Geological Survey or by an observation upon 
Polaris is desirable. 

On the other hand, as the descriptions of the 
property lines in the original patents and deeds 
are generally referred to a needle course, it 
serves to help greatly in a survey, if a magnetic 
meridian is used. 

The principal advantage of the magnetic 
meridian, however, lies in the use of the compass 
as a check against errors while working under- 
ground. 

When an error is made in reading an angle when 
one is laying out work on the surface, one can 
often tell by the general appearance that a mis- 
take has been made. For some unexplained rea- 
son it does not look right and the mistake can 
be caught before much harm is done. Further- 
more, in reading a vernier an error of degrees 
is much more likely to occur than an error in 
minutes, and such an error can be readily de- 
tected by the needle. But underground all is 
entirely different. Working in a narrow space 
perhaps only 12 ft. wide, in a very dim light 
at best, there is absolutely nothing to show if a 
mistake has been made. Hence in turning angles 
to run a line on a given course, if the calculated 
and magnetic courses correspond, it enables one 
to check an error very quickly. Therefore, if 
there are not a large number of mines in the 
same field, perhaps the magnetic bearing is pre- 
ferable. 

Coal lands are often bounded on one side by 
what is known as a “crop line.” That is, by the 


invested from which there could be no return. 
It is therefore customary to make coal land pur- 
chases to a line formed by the intersection of a 
plane parallel to and with the ground surface 
and 15 to 20 ft. above the plane of the coal. 
Then before a transaction can be completed a 
crop line has to be staked out and the area 
between the property lines and the out crop line 
calculated. 

In order to do this, it is necessary to obtain 
as accurate a knowledge of the general inclina- 
tion of the vein as possible. Where the surface 
has washed away leaving the coal exposed, levels 
may be run between the “‘blossoms” as they are 
called, or if there are old workings in the vicin- 
ity, the elevations may be obtained. At the 
same time that the levels are being run, a record 
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Fig. 2. A Coal “Crop Line.” 


of the course of the line should be kept. From 
the data thus gathered, a crop line table can be 
constructed giving the angle of inclination for 
each degree of course. The field work is then 
somewhat similar to stadia work. 

Suppose a 20 ft. crop line is to be run. Having 
a crop line table, a place where the vein is ex- 
posed to the surface is found, and a point 20 ft. 
higher in elevation is found, generally by a@ 


Locke level. This point should be tied in with 
a line the bearing of which is known, in order 
to determine the course of the crop line. The 
transit is then set up over the point and the 
height of the instrument above ground read on 
the level rod in a similar manner as in stadia 
work. A point is then chosen about on the same 
elevation and the horizontal angle read; the 
bearing is calculated, and from the table the 
corresponding angle of elevation or depression is 
taken. The vernier on the vertical circle is set 
at the angle thus found and the level rod moved 
a little up or down the hill till the middle cross 
hair coincides with the rod reading correspond- 
ing to the height of the instrument. 

Should the horizontal angle be changed to a 
very great degree, a new course must be calcu- 
lated, the corresponding vertical angle taken 
from the table and the level rod again placed. 
After the correct point has been found, a pin 
should be driven in the ground-—the distance 
measured and recorded in the notes. Then up 
the transit is moved and set up over this point 
and the work proceeds as before. 

The area of the field is calculated as in ordi- 
nary land surveying, the courses and distances 
of the crop line being used just as if they were 
simply division lines between tracts of land. 

‘ INSIDE SURVEYS. 

Many works on mine surveying prescribe an 
elaborate outfit for making an inside survey, 
double telescope transits, tripods for plummet 
lamps, ete. In reality nothing more is necessary 
than an ordinary transit having rather coarse 
cross hairs, a vernier and plates distinctly grad- 
uated, and an extension tripod. Beside the 
transit, a steel tape, plumb bobs, a brace fitted 
with a %-in. or %-in. steel drill, a hatchet, some 
wooden plugs about 6 ins. long, some iron spuds, 
and a quantity of white lead mixed in linseed 
oil, is all that is required. 

To use a double telescope for sighting down 
a shaft, a very strong and rigid platform would 
be required. This would mean a delay in the 
operation of the shaft which would hardly be 
allowed, and as all shafts are extremely wet, it 
would be almost impossible to sight from the 
bottom to the top. 

In regard to the other apparatus, in a busy 
mine where trips of coal are constantly being 
hauled along the entry and all work has to be 
done between trips, too much time would be con- 
sumed in setting up a large instrument, to say 
nothing of the extra exertion involved in trans- 
porting it around. In an entry barely 3 ft. 6 ins. 
high, the less an engineering corps has to burden 
itself with the better, especially when just as 
great a degree of accuracy can be obtained as 
in surface field work. 

The first important step in both inside and 
outside work is to establish a well-monumented-. 
base line as long as possible and convenient to 
the entrance to the mine, and to which all inside 
and outside surveys are tied. The meridian of 
this line should be established. If the entrance 
to the mine is by a drift or slope opening, this 
is comparatively a simple matter, a drift simply 
being an entry driven into the side of a hill at 
the outcrop line and following the vein of coal. 
A slope is just what its name indicates, a sloping 
way from the surface down to the coal vein, 
some 75 ft. or so below the surface. When, how- 
ever, the coal seam is more than 100 ft. deep, 
and is reached only by a shaft, the task becomes 
more difficult. 

Sometimes it happens that two shafts have 
been sunk simultaneously some two or three 
hundred feet apart and have been connected by 
an entry. If this is the case, a point at the top 
of each shaft may be located by triangulation 
and the course of the line connecting them cal- 
culated. From these two points heavy weights 
may be suspended in the shaft and immersed 
in oil or water at the bottom. A transit may be 
set up midway between these points and grad- 
ually worked into exact line, thus giving a course 
identical with the one above. 

If, however, there is only one shaft, two points 
should be taken, one on each side of the shaft. 
Generally there is a compartment in the shaft 
for pipes, electric wires, etc., which will be com- 
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FIG. 5. PART OF A COAL MINE MAP SHOWING METHODS OF WORKING AND SURVEYING. 
{In the original, the survey lines are in red.) 
‘aratively free from the vibrations caused by and if care is taken, accurate. After the wires through the center of which the wire has pre- 
he hoisting cages. Locate these two points are absolutely still, they should be tested to see viously been passed. If any object is in contact 
rom the surface, and suspend weights from that they are hanging clear and not in contact with the wire, these will not fall to the bottom. 
hem by wires. with anything. If it is impossible to follow the But if they come down as soon as dropped, it is 
There are many ways of locating these wires wires up the shaft by a cage, a good way is to. safe to assume that the wire hangs clear. Then 
‘t the bottom, byt the following is very simple, drop some light washers of iron or leather take two lengths of fine wire and fasten them 
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at right angles, or as nearly so as possible to 
each other, their intersection being exactly at 
the suspended wire; remove the weights and set 
the transit up immediately under the intersee- 
tion. Sight upon the wire at the other side of 
the shaft and prolong the line down the entry 
if possible. Should the entry not be in line, then 
place a point in the entry, and carefully measure 
the angle. Check this operation several times 
and take the mean of the result. Care should be 
taken to place the points in the base line thus 
obtained in such a position that they will not 
be disturbed by future improvements or altera- 
tions in the mine. Also in a good sound roof 
which will not fall down. 

The entries are kept on their course by means 
of two wooden plugs in which are driven iron 
spuds lined in by a transit. Sights are generally 
placed about $3 ft. apart. Strings are hung from 
these spuds and the mine foreman lines in a 
light held at the extreme end of the entry with 
the line formed by these 


the coal be determined and the amount of coal 
lost in the mining be learned as well as the 
drainage and ventilation systems be planned. 
Consequently all precautions should be taken to 
have it represent, as nearly as possible, the con- 
ditions as they actually exist. Every check 
practicable should be used to verify the surveys. 
As many circuits as possible should be made 
through the entries and the error of closure de- 
termined. This can be easily done where the 
so-called panel system of mining is used. By 
this system, the mine is divided into large 
rectangles by pairs of face entries, driven par- 
allel to each other about 1,000 ft. apart, inter- 
sected at right angles by the pairs of butt entries 
every 250 to 300 ft. The circuits of the survey 
are made by lines running through the entries 
bounding the square. As can be readily seen, 
the mine is divided somewhat like a huge checker 
board, and many combinations of circuits, each 
checking the other, may be made. In addition, 
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line points may be mark- 
ed with a circle around 
the point and on the rib, and all points at which 
an angle is turned similarly marked with a 
triangle. 

If the survey is for the purpose of keeping 
track of the progress of a continuously working 
mine, it is well to denote the survey stations as 
in railroad work, the zero being at the station 
on the main entry from which the entry in ques- 
tion is turned off. This is useful to the mine 
foreman in being able to recognize at a glance 
the distance the entry has been driven. If the 
survey is of an old working the system of giving 
each station a reference number is much used. 
Svery means should be taken to keep the notes 
clear, and if numbers are used to designate the 
stations, a sketch showing the general character 
of the survey is very useful. 

Leveling is as much a part of the survey as 
the transit work, and in entries where the grade 
is not more than 2%, elevations should be taken 
every 100 ft. If the grade is irregular or very 
steep, every 50 ft. or as often as necessary to 
show an accurate profile. The zero points of the 
level stations should correspond, if possible, with 
the zero point of the transit lines. 

After the completion of the surveys, naturally 
the next step is the preparation of a working 
plan of the mine. An accurate and reliable map 
is really the foundation of the economical min- 
ing of a coal property, for from this plan alone 
can the most advantageous grades for hauling 


FIG. 4. FORM FOR RECORDING QUARTERLY MEASUREMENTS. 


when a pair of entries are being driven to a dis- 
tance of say 2,000 to 3,000 ft., it has been the 
custom of the writer to require a tie to be made 
through a “break through” every 500 ft. or so, to 
the surveylines in the entries. In this manner 
any error in measurements or in reading angles 
can be detected by calculating the circuit made. 

The map should always be plotted by the co- 
ordinate system and a record of the final or total 
coordinates systematically kept. Then by a com- 
parison of these coordinates, figured by the dif- 
ferent ties, the accuracy of the work can be seen 
at a glance. 

From the stations of the survey lines on each 
entry, the location of the center of each room 
is determined and the length measured from 
time to time, as it is driven up. Generally these 
measurements are made every three months. It 
often happens that a room is driven to its length 
and the roof falls in between these quarterly 
surveys. To obtain accurate data for. these 
rooms, a book is provided for the mine foreman 
at each mine and as soon as a room is finished 
he is required to measure it and record its 
length. When the engineering corps make their 
regular rounds, these measurements are taken 
from the record book and entered in their own 
field book with a notation that they are mine 
foreman’s measurements. This often proves ad- 
vantageous should at any time the plan be re- 
quired to be proven in court. 
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Station. Course. Dist. North. South. 
0+00 = 3100 L Main ......... 
0100 — 5+00.0..:.... 500.0 450.16 ...... 
5100 — 5450.0....... 
5450 —10450.0....... 500.0 450.16 ...... 

11400 —16403.0....... 503.0 452.86 ...... 
164038 —16453.0....... 50.0 
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FIG. 3. SAMPLE RULING FOR RECORD BOOKS OF MINE SURVEYS. 


Besides the actual underground workings of 
the mine, there should be placed on the map all 
information both as to the surface and beneath. 
which in any way may be of use to the officials 
in direct charge of the mining operations. Nat- 
urally of the surface information the extreme 
boundary or property lines are most important, 
and included under this head are all landmarks, 
which in case of dispute, will help to trace the 
original “patent” or “grant” lines, such as corner 
stones, witness trees and line trees. In case the 
entire field is made up of a collection of smaller 
properties or farms, it is convenient to have 
these subdividing lines shown, because it en- 
ables the mine officials to more easily locate on 
the surface the workings underneath. For the 
same reason, county roads, important buildings 
and streams should be shown. 

When the surface over the coal is growing 
shallow, and especially under small streams of 
water, it is of great advantage to the mine su- 
perintendent to have 5 ft. contours of the surface 
shown, so that he may at any time ascertain 
the amount of covering over the coal. Then, 
wherever necessary, blocks of coal may be left 
in to prevent the roof from caving and causing 
surface cracks and allowing the water to enter. 

The dates at which the measurements of the 
room were made are indicated by the letters 
placed at the face of the room or entry. After 
the room has been driven its required length, 
the ribs are drawn. The progress is indicated 
by a line drawn across the rib and its proper 
letter written under it. This method is illus- 
trated in the accompanying plan, on No. 7 Butt 
Entry, beginning at Room No. 27. The heavy 
dark lines represent portions where all the coal 
has been mined, the large letters denoting the 
date at which the survey showed the conditions 
indicated. 

The inside levels should be shown in some dis 
tinctive way, so that they may not be confused 
with the survey stations. Enclosing the eleva- 
tions in parentheses is a very good way. 

One of the most important things for a good 
mine map is to have a good nomenclature for 
the different entries and to have it appear upon 
the map. This is ‘most invariably done in large 
companies, but the writer has often run across 
mine maps, especially in West Virginia, where 
the laws are less strict than in Pennsylvania, 
without a course, distance, room number or even 
an entry number plotted on. Unless one was 
absolutely familiar with the mine, it was a con- 
fusing task to understand the map. A letter 
from the mine superintendent referring to such 
and such an entry often caused much trouble, 
as it could not be located on the mine map. The 
miners have a habit of calling the different en- 
tries by local names, such as “The Klondike,” 
“The Hill,” etce., which are totally different from 
those intended. The mine officials sometimes 
fall into the same habit. Much of this trouble 
may be avoided by adopting a good system of 
numbering the entries and then painting its 
number at the beginning of each entry. 

However, care must be taken not to crowd 
too much on the plan and obscure its real object, 
namely, that of presenting a clear and accurate 
representation of the actual conditions as they 
exist in the mine. 

As has been mentioned, a systematic record 
of surveys and other information should be kept. 
and especially of those calculations which are 
used in plotting. The coordinates of each survey 
point should be recorded, each entry by itself. 
Sheets ruled as shown in Fig. 3 and bound in 
book form have proven very satisfactory. 

In order to readily appeal to the eye, connect- 
ing ties are recorded in the book in red ink, 
showing at a glance the accuracy of the work, 
at the same time preventing confusion when 
carrying along the totals for the following sta- 
tions. 

Every deed conveying a piece of property 
should have a plot and tabulation from deed 
description, and one from actual survey filed 
away convenient of access. If possible a plot 
showing the different descriptions in the title 
abstract should accompany this. 

In regard to the notes, it is a difficult task to 
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vrescribe any one form, as each and every engi- 
neer has his own favorite methods. But a book 
howing a sketch of the entry surveys and an- 
ther for quarterly measurements have been 
found of great use. The latter of these was ruled 
is shown in Fig. 4. 

The letters indicate the date at which the meas- 
irements were made and should be indexed in 
the front of the book. Dates of surveys are of 
ihe utmost importance, often those which are 
several years old being referred to in lawsuits 
and other matters. 

The methods explained in the foregoing are 
not necessarily the only ones used in under- 
xround surveying, nor can they claim to be the 
best devised, but they have been found to be 
very satisfactory and from them any engineer 
can work out a system best suited to his need. 


THE RESPONSIBILITY OF THE ENGINEERING PROFES- 
SION FOR THE CONDUCT OF PUBLIC CONTRACTS. 
By MAJOR CASSIUS E. GILLETTE.* 


As the medical profession suffers from quacks 
and frauds, so the engineering profession suffers 
from those of its members who aid and abet in or 
wink at the execution of fraudulent contracts. 

The medical profession takes measures as an 
organization to protect its reputation from the 
injury done by quacks and frauds; but the en- 
gineering profession generally leaves such things 
for “local treatment.” The writer believes that 
there is a smaller percentage of disreputable men 
among engineers than in any other profession; 
and for that very reason he would urge united 
action to improve even that good record. 

The object of this paper is to suggest a few 
points bearing upon the engineer’s responsibility 
with reference to public contracts; a subject that 
goes to the very vitals of our national existence. 
A famous Admiral, after his defeat in action, 
was asked as to the whereabouts of certain heavy 
ammunition which he should have had at the 
battle but did not have. He replied that he sup- 
posed it was “in the pocket of the Chief of 
Ordnance.” When graft gets our Army and 
Navy in its clutches, our history as a nation will 
have been written. But after the graft canker 
has thoroughly permeated our municipalities 
and our states it will surely spread to our 
National government and our military forces— 
and then somebody will have our ammunition 
“in his pocket” at the critical time. It is there- 
fore a matter of serious importance to kill this 
“dry rot’? where it begins. 

One would naturally imagine that municipal 
affairs carried on by officials who are spending 
the money of their friends and neighbors would 
be less permeated with graft than state affairs 
and that state affairs would be more honestly 
managed than national affairs; but precisely the 
reverse appears to be the case. The Congress- 
ional Library Building in Washington, the State 
Capitol at Harrisburg and the City Hall in 
Philadelphia are buildings comparable in actual 
value; yet the first cost $6,000,000; the second 
*18,000,000, and the third $25,000,000. The Con- 
sressional Library was built without graft under 
in Officer of the Corps of Engineers, U. S. A.; 
‘the Pennsylvania Capitol appears to have been 
ver half graft and the City Hall has never been 
nvestigated. However, in other public Phila- 
lelphia contracts that have been looked into, 
he amount of graft was conservatively reported 
io be over six million dollars on work that 
hould not have cost the contractor more than 
en million dollars to construct. 

Graft begins in the municipality and spreads 
upward. In time it will reach the National gov- 
rnment and the Army and Navy, after which 
ie “debacle” is as sure as the hand of fate. 

Graft in public contracts almost always in- 

olves the engineer, and the profession has no 

igher duty than to keep close watch of the 
ctions of its membership in such matters. It 

a field that has been neglected. Is it not time 

rr engineers to wake up a little and formulate 
ome ethical standards on the subject by which 

judge of individuals? 

The writer has had some experience in investi- 
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gating things of this sort and begs to submit the 
following notes as to how recreant engineers can 
be prevented from aiding in the robbery of the 
taxpayers. 

In public contracts two things must ever be 
kept in mind: (1) The most economical price must 
be obtained. 2) The right of every contractor 
to bid and to have his bid fairly considered must 
be conserved. 

Let us consider the processes of letting public 
contracts and inquire how each step must be 
conducted in order to comply with these prin- 
ciples. 

ADVERTISING. 

It is indispensable that all possible bidders be 
notified in ample time to submit bids. This 
should be done primarily by advertisements in 
newspapers and in technical journals. Small 
contracts are uSually sufficiently advertised in 
local daily papers, but the notice should appear 
in practically all of them. If an advertisement 
of a New York contract appears in a Democratic 
paper and not in the Republican or other papers 
and the next contract is advertised in the Re- 
publican papers but not in the Democratic, many 
people will miss them. Moreover, as the policy 
of too many papers is more or less influenced by 
whether or not they get the advertisements, it 
would be better to boil the latter down to mere 
notices and require their publication in every local 
daily paper. The saving due to even a single 
extra bid on one small contract will often cover 
a year of such advertisements. Large contracts 
should ‘be advertised in the weekly technical 
journals, especially those which make a _ spe- 
cialty of keeping contractors posted on pending 
work. 

More important than either of these should be 
the requirement that a list of contractors should 
be kept and notices of pending contracts should 
be mailed to every one on the list without re- 
quest, 

In every case of fraudulent contract that the 
writer has investigated, the advertising was in- 
variably a minimum and there was no pretence 
of keeping an office list of contractors. 

As a further check, the engineer should be re- 
quired to promptly furnish to any one who asks 
it, full information as to the advertising of any 
contract, past, present or future. In every case 
of fraudulent contract known to the writer, the 
office involved has been run like a secret service 
bureau, where the divulging of anything official 
by the employees was looked upon as a serious 
offense, and anything like interest on the part 
of the public was regarded as an impudent in- 
trusion. In this matter, it is fair to say, rene- 
gade engineers are aided by reputable engineers, 
who for minor reasons keep all official matters 
secret. After many years experience and much 
observation, the writer ventures the opinion that 
in an engineer office responsible for public work, 
all matters should be open to the public except 
those under preparation for the official action of 
superiors. Even this latter exception is a cus- 
tom copied from military matters, where it is 


necessary, into civil matters, where it generally, 


is not. A fourth requirement is that every ad- 
vertisement for a contract should be posted on a 
bulletin-board at some designated, permanent 
and convenient place. The reason for this is 
obvious, 

It is of course important that the advertise- 
ment and the specifications should be piaced be- 
fore bidders in ample time to give them full op- 
portunity to make the necessary investigations 
and submit intelligent and well-considered pro- 
posals. The writer knows of a case where con- 
tracts aggregating $4,000,000 were advertised 
about 18 days in obscure papers with a result- 
ing loss of $9 out of every $10 paid on the con- 
tracts. Fortunately the work was stopped at 
an early date, but even then the loss had ex- 
ceeded several hundred thousand dollars. 

To prescribe arbitrarily, by law or otherwise, 
how long each contract shall be advertised is 
unfortunately a difficult matter. The honest en- 
gineer frequently finds it is to his client’s best 
interest to get the work started in a hurry, even 
at a greater cost; and the dishonest one can take 
advantage of the same idea, safe in the difficulty 


any one will have in impugning his judgment. 
It is largely a matter where, as Engineering News 
remarked editorially in a noted case, ‘The Gov- 
ernment must trust some one.’”” However, the 
enormous robberies within the knowledge of the 
writer which have been aided by short time ad- 
vertising make it appear to him that the mini- 
mum period of advertising and the other mat- 
ters mentioned should be arbitrarily fixed by 
law—longer periods being required for larger 
contracts. 

To prevent combinations among bidders, and 
especially to prevent a favored bidder from using 
unfair methods, there should be no requirement 
which would make it necessary for a bidder to 
let any one else know that he is going to bid. 
The city of Philadelphia keeps in force an old 
ordinance which has no other use than to aid 
such corruption. It requires that with every bid 
a certificate must be enclosed showing that a 
bond for $500 has been filed with the City So- 
licitor. No matter if the specifications require 
a guaranty or a certified check for $50,000, the 
little bond certificate must also be with the bid. 
The bond itself or $500 in cash enclosed with the 
bid would not suffice. Should the favored con- 
tractor be a political boss, controlling all the ap- 
pointments in the City Solicitor’s office, it can 
readily be seen that no strange bidder can get 
in a bid without its being known in advance. 
And it must be several hours in advance, other- 
wise the clerk might be conveniently busy and 
the certificate not be forthcoming till it was too 
late to bid. It would be interesting to know the 
total amount that this neat little arrangement 
has helped to filch from the pockets of Phila- 
delphia taxpayers. 

Another means of finding out who is going to 
bid is to require samples to be submitted a few 
days in advance of the opening of bids. 

Another is to so arrange that no one can bid 
without making special application for something. 
Such provisions should be forbidden. 

Specifications should be distributed liberally, 
including blue prints where needed. Their cost 
is only a trifle in comparison with other amounts 
and with the principles involved. 

THE SPECIFICATIONS. 

The following essentials must be observed if 
specifications are to provide for fair competition: 

(1) They must provide for each bidder bidding 
on exactly the same thing. (A case where this 
is impracticable will be considered further on.) 

To illustrate the necessity for this, the writer 
onee investigated a case where the contractors 
in collusion with the engineer fraudulently se- 
cured about $2,600,000 above fair profits largely 
through a provision in the specifications requir- 
ing the bidder to submit one price for three dif- 
ferent constructions, to be used at the option of the 
engineer. The contractors and the engineer con- 
cerned have all since been sentenced to the peni- 
tentiary. 

(2) The specifications must not be incomplete, 
vague or capable of two constructions. Such 
vagueness would deter bidders and would also en- 
able a favored contractor to rob the public. An 
example of this is a case where an engineer first 
wrote his specifications calling for different prices 
for excavation at different depths, clearly ex- 
pressed as so much for “less than six feet,”” so 
much “between six and ten feet,” and so on. He 
revised the specifications to read so much for 
“excavation less than six feet’? and so much for 
“exeavation less than ten feet’ and so much for 
‘Jess than fourteen feet,” leaving it doubtful 
whether or not separate prices were to be paid 
for different depths at the same place in a deep 
trench. That engineer’s client, a municipality, 
lost at least $180,000 on that contract, largely 
made possible by that change from clearness to 
vagueness. 

The investigation of a great fraud now going 
on has demonstrated that the bidders were re- 
quired to bid on mahogany furniture by the 
“eubie foot.” In paying the contractor, the air 
between the legs of mahogany tables was 
counted as solid mahogany, and millions of dol- 
lars were paid the contractor for such atmos- 
phere. He is now a millionaire. What does this 
mean? Simply that unless forced to disgorge 
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he and many of his descendants, so long as they 
keep the principal intact, can live in luxury on 
the interest of this stolen money. In other words 
the labor of honest men and their descendants 
may be practically enslaved to keep that crook 
and his offspring forever. Such things 
anarchy look respectable. 

(3) The contractor should not be required to 
take the risk of any contingencies as to un- 
known conditions to be developed by the work. 
If the contractor is to be held responsible for 
the contingency, he must bid as if the con- 
tingency were sure to arise and the mu- 
nicipality must therefore pay for it whether it 
arises or not; but if the municipality take the 
risk, it need not be paid for unless the con- 
tingency actually arises. A contingency aris- 
ing, even though covered in the bid price, can 
generally be used to cover fraudulent favoritism. 
Most contingencies can be covered by itemized 
bids. 

(4) Nothing should be left to the “discretion 
of the engineer’ except it be definitety stated in 
the specifications upon what detailed principles 
such discretion will be exercised. 

The writer has known a contract 
there were unnecessarily reserved to the engi- 
neer discretionary action on nineteen different 
matters of importance. Exercised unfavorably, 
his discretion could increase the cost to the con- 
tractor at least 50%. 

Under these circumstances, though the con- 
tract was a large one, it is not remarkable that 
there were only two bidders, and they were “old 
friends” in bidding. The engineer’s estimate 
for this work was $3,000,000. The contractors 
zot over $5,000,000. 

In another contract, a certain privilege was 
denied the contractor except with the approval 
of the engineer. Before a stroke of work had 
been done by the favored contractor, the engi- 
neer gave his approval. It was worth to the 
contractor $107,000 in cold cash. 

(5) Unit prices should be compulsory for all 
work subject to changes during construction. 
A lump sum contract coupled with the right re- 
served to the engineer to make changes and fix 
the price thereof is simply giving the engineer 
carte blanche in the public treasury. It is pre- 
cisely the equivalent of doing the work with no 
specifications at all. 

While in the hands of honest engineers such 
provisions are all right, yet they open the door 
so widely to fraud that engineers who prescribe 
them should be looked upon just as medical men 
look upon a doctor who advertises fraudulent 
remedies. The writer has investigated contracts 
where many thousands of dollars had been di- 
verted into the contractor’s pockets by this 
process. 

(6) Provisions should be required in every pub- 
lic specifications to prevent robbery by unbal- 
anced bids. This clumsy device has doubtless 
been in use by dishonest contractors and venal 
officials longer than the sandbag has been used 
by thugs, and is an even less reputable means 
of robbery. 

It consists in the engineer or other purchasing 
agent very much underestimating one item in 
his estimate of quantities used to canvas the 
bids. His partner in crime bids very high on 
this item and low on the larger items. The 
small quantity called for in the estimate does not 
increase his bid much, so that it will figure out 
to be the lowest in the aggregate and he gets the 
contract, in the execution of which the great in- 
crease in the high-priced item makes his profits 
look like “‘frenzied finance.” 


make 


in which 


Public treasuries have been robbed of un- 
told millions by this simple process. The 
remedy is to forbid the increase of any item 


more than 10%. This provision is required in all 
the specifications of the Corps. of Engineers of 
the United States Army—a body of men whose 
record for probity has never been equaled in 
the world’s history. It should not detract from 
the dignity of other engineers to make the re- 
aunirement universal. 

It will occasionally happen that the quantity 
of some item cannot be estimated within 10%. 
In that case all that is necessary is for the en- 


unique brokerage operation! 


gincer to estimate the unit prices and accept no 
bid that exceeds any one of them by more than 
10%. 

(7) Subletting of contracts should be abso- 
lutely forbidden. It frequently happens that a 
political boss acts secretly through an agent as 
a contract broker, for which service he charges 
what are practically enormous fees. 
in point, the main contract 


In a case 
would have cost 


$1,180,000. The contractor sublet it in its en-’ 


tirety, so that his profits had it been completed 
would have been no less than $642,000. <A rather 
Even where work 
is honestly conducted, any subletting that is 
done should be done by the engineer. The cost 
of doing it is only a trifle in comparison with 
the percentage which the main contractor will 
always add. 

(S) The contract should be awarded invariably 
to the lowest bidder. This presupposes that the 
bids are all for identical articles or work. It 
also supposes that the bid is fortified by an 
adequate and reliable bond. With such a bond 
the personality of a bidder should disappear. I 
am fully aware that occasionally a work will be 
delayed by awarding the contract to some bidder 
who is habitually slow, or who is ill-equipped 
with plant or capital, but the specifications and 
the bond can be made to fully cover every con- 
tingency. Where trouble has been experienced 
with low bidders, it has been due to the fact that 
bonds have not been enforced and that penalties 
or liquidated damages have been used merely 
as threats to hurry contractors; and the remedy 
for these troubles has been sought in the object- 
ionable method of ruling out the lowest bidder 
when he did not suit the engineer. This prin- 
ciple is wrong and opens the door wide to favor- 
itism and graft. I know of half a dozen cases 
where a municipality lost from $10,000 to $50,000 
in each case on the face of the bids by rank 
favoritism in the awards, for which no pretext 
whatever existed or was offered. When such favor 
itism exists in the award, you may confidently 
look for vastly greater thievery in the execution 
of the contracts. 

Even if the execution of work is occasionally 
delayed by following the rule to always award 
the contract to the lowest bidder, if his bond is 
good, such loss measured in dollars will be a 
trifle in the long run compared with the financial 
losses that are inevitable under the other system. 
The moral loss caused by the increased oppor- 
tunity for graft in public business cannot be 
measured in dollars. 

(9) The names of all persons interested in the 
bid should be set forth in the bid itself. 

This is all important. It seems to be impos- 
sible to run municipal affairs in this country 
except under the control of a political ‘“‘boss” 
without official responsibility. These bosses al- 
ways get rich, generally in part at least from 
secret participation in public contracts. The 
people have the right to know whether the con- 
fidence reposed in a “boss” is based, as it is 
often supposed to be, on his disinterested public 
service or on secret graft. 

In a case in point, a prominent “boss” was a 
secret partner in one set of contracts by which 
$6,000,000 in loot was abstracted from the pub- 
lic. This ‘‘boss’” dictated the appointments of 
all the public officials who had to do with the 
execution of the contracts, and even had dis- 
puted points in the financial settlement of con- 
tracts referred to him for adjudication. 

Every bid, therefore, should be accompanied by 
an affidavit setting forth the names of every 
person having a present or future contingent 
interest in the bid, and vouchers for payment 
should contain similar affidavits as to interests 
in the contract. 

With 
volve 


incorporated companies this would in- 
some difficulties and trouble, but such 
troubles would fade into nothingness in com- 
parison with the enormous losses that the public 
has suffered by secrecy in such matters. Large 
corporations and trusts doubtless have features 
that ape of vast benefit. Their injurious fea- 


tures are largely concerned with the secrecy as . 


to their beneficiary personnel; and while there 
may be reasons justifying the failure of the 


THE 


State to demand in general publicity as to suc 
personnel, there is no reason why municipalitie 
should not demand the names of all intereste: 
in municipal contracts, whether incorporated o; 
not, 

A prominent illustration of the matter is a cas: 
where the stockholders of an incorporated com 
pany doing millions of dollars of work in publi: 
contracts, consisted of only a firm of two con 
tractors and the engineer who represented th: 
public. 

If the engineer is not true to his duty, con 
tractors will sometimes pool their bids, and creat: 
a competition that is apparent but not real. This 
is most frequent where special plant is re 
quired, as in dredging for example. However 
if the above affidavit be worded to include al 
persons interested pooling arrangement 
otherwise”? the danger of such combination wil! 
disappear, especially in localities where th: 
making of false affidavits is actually punished a: 
perjury. 

The writer on one occasion had reason to be 
lieve that dredge owners had combined to get 
high prices. Such an affidavit was called for in 
the proposals. There was no bid from the com 
bine. Their dredges were all too busy! Th 
work was done by others at reasonable figures. 

The above covers the vital matters concerned 
in public contracts where bidders all bid on the 
same things. In case of patented articles, spe 
cial products such as machinery, or where th 
quality as well as the price must enter into con- 
sideration, the only practicable method is to re 
quire that the award shall be made by a speci! 
disinterested board of technically trained 
of acknowledged standing. 

This subject, too, is an important one. It is a 
well-known fact that makers of large machinery 
used for public purposes maintain special ¢ell 
ing agents who are skilled in the arts of b: 
guiling public officials into purchases, and som: 
of whose methods of beguilement are never pub- 
lished, and so far as the mora!s of our business 
youth are concerned perhaps never should b 
published. The above suggestion is the best 
remedy known to the writer, but there may b 
others. 

If these points are all well covered in the 
award of contracts, there will be comparatively 
little fraud in their execution. Such frauds are 
usually made possible by double meaning or 
something analogous in the specifications. Be 
yond the requirement that public work 
execution shall always be open to the public 
under reasonable restrictions, and that copies 
of the plans and specifications shall be kepi 
accessible to the public on every such public 
work, little further is required. 

All the above regulations can be provided by 
every municipality for itself. It has the right 
to spend its money to suit itself, subject to state 
regulations, and the latter usually do not forbid 
additional regulations. The taxpayers of an) 
municipality whose representatives refuse to 
require such regulations, have a right to doubt th: 
honesty of such representatives. 

And the profession should look askance upon 
any engineer who does not comply with thes: 
principles, whether embodied in local laws an, 
ordinances or not. And if any laws or ordinances 
interfere with the proper compliance, their exis: 
ence should be noted in the specifications. 
EXECUTION OF THE REGULATIONS 

Assuming proper laws and ordinances, an im 
portant matter is to see that they are executed 
A political ‘boss’ and his official tools ca: 
easily nullify the best regulations by ingeniou 
complications in the specifications. The bidde 
can generally see through such tricks but is lot! 
to make complaints, preferring either not to bi: 
or to depend upon securing in some way th: 
friendship of the boss or of the officials responsib): 
for the execution of the contract. should it b 
awarded him. 

One of the most difficult things to remedy i: 
municipal contracts is the fact that bidders gen 


men 


under 


erally regard a public opening of bids as a sor 


of invitation soiree in which only the friends ©' 
the administration are expected to participat« 
The unsuccessful low bidder, as well as the con 
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tractor who is afraid to bid, seldom feel that 
they have lost anything. It is the public that 
bears the loss. 

Such bidders are therefore useless to watch 
over recalcitrant public officials. This should 
always be done by organizations of public- 
spirited citizens who want no contracts them- 
selves but who do want to see that the taxpayers 
get proper returns for their money. Such a 
body can act for bidders and for contractors who 
are unfairly treated with a much greater show 
of success than the bidders themselves could 
possibly hope to achieve. The returns to the 
taxpayers would be great beyond computation. 
The amount that can be raised by taxation is 
limited and it behooves every municipality to 
see that its money is honestly spent. 

If all the public contract money which has been 
stolen from our municipalities in the last twenty 
years were now available, what fine pavements 
and what clean streets we could have. What parks, 
what pure water and pure air could be fur- 
nished, even to the slums of our cities, could we 
recover the untold millions that have gone 
up “ higher” in graft. The engineering profes- 
sion is directly concerned in these things, for 
contract graft cannot exist if the engineer is 
competent, alert and honest. 

The object of this paper is to induce honest 
engineers to put in their sepcification provisions 
to prevent fraud. Then dishonest ones must fol- 
low suit or be subject to just criticism. When 
this is done, the engineering profession cannot 
justly be held responsible for the acts of its 
recreant members, which at present is not the 
case. 


LARGE ELECTRICALLY OPERATED GATES FOR THE 
ROOSEVELT DAM, U. S. RECLAMATION SERVICE. 
By F. W. HANNA.* 

The controlling gates being installed at the 
Roosevelt Dam by the United States Reclama- 
tion Service in connection with the Salt River 
Irrigation Project, of which Mr. L. C. Hill is 
supervising engineer, are the largest gates in 
the world operated under the pressure to which 
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operating and indicating devices by Mr. O. H. 
Ensign. The manufacturing of all of the appa- 
ratus was done by the Llewellyn Iron Works, 
Los Angeles, Cal., except the electrical appur- 
tenances, which were made by the Flint & Lomax 
Electric Manufacturing Co., Denver, Colo. 

The Roosevelt Dam, at which the gates under 
discussion are to be located, is situated on Salt 
River, at a point about 72 miles above Phoenix, 
Ariz. This dam is of the arched gravity type, 
is 284 ft. high and 644 ft. long on the arched in- 
vert. The storage capacity of the reservoir con- 
trolled by the dam is about 1,300,000 acre-feet. 
[See Eng. News, Jan. 12, 1905, for a description 
of the dam.] 

The gates will be installed in the reservoir out- 
let tunnel which passes around the left end of 
the dam through a solid quartzite cliff. This tun- 
ne] is 490 ft. long and has a rectangular section, 
with an arched roof. It has a width of 12 ft., a 
maximum height of 10 ft., and its bottom is about 
240 ft. below the top of the dam. Above the gates 
the tunnel gradually widens out into a gate 
chamber having a width of about 19% ft., givinga 
waterway through the gates approximately equal 
to that of the normal cross section of the tunnel. 
Below the gate chamber the tunnel returns again 
to its normal cross section. 

The gate chamber (Figs. 1 and 2) is located 
near the up-stream face of the dam, at about 
one-fourth the length of the tunnel from its up- 
per portal. It is separated into three compart- 
ments by means of two piers that, in conjunction 
with the side walls of the chamber, serve as sup- 
ports for the framework of the controlling gates. 
The partitions that form the three channels 
through the emergency and service gates are 
made up of cast iron and cast steel hollow col- 
umns, which are filled with concrete. These par- 
titions are designed to withstand the maximum 
water pressure of full reservoir head, to which 
they will be subjected under certain conditions 
of the gates, as, for instance, when the outer 
channels are closed by the emergency gates and 
the middle one by the service gate. 

Centrally over the gate chamber and extending 
the full width of it is a gallery about 20% ft. 
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FIG. 2. HORIZONTAL SECTIONS THROUGH LOWER CHAMBER OF ROOSEVELT DAM 
SLUICING GATES. 


they will be subjected. The designs both for the 
gates and the operating devices have been most 
carefully worked out in every detail. The de- 
signing of the gates and appurtenances was done 
by Mr. F. Teichman, and that of the electrical 


*Engineer, U. S. Reclamation Service, 1348 Monroe 
Street, Washington, D. C. 
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long and 13 ft. high, divided transversely by a 
concrete wall into two equal parts and longitudi- 
nally by metal partitions into three equal parts. 
These gallery rooms provide recesses for the 
gates in rising. 

The gates are six in number, each one being 
the exact duplicate of the other. They are com- 


posed of two sets of three each, the service gates 
and the emergency gates (see Fig. 2). The serv- 
ice gates are located near the down-stream end of 
the gate chamber and will be used to regulate the 
amount of outflow from the reservoir. The emer- 
gency gates are located 10 ft. farther up-stream 
and will be used to control the water in event of 
accident or repair to the service gates. The body 
of each gate (Fig. 3) is 11% ft. long by 6%, ft. 
wide, closing a waterway 10 x 5 ft. in section. 
The skin plate of each gate is 2% ins. thick, and 
is reinforced with horizontal ribs of the same 
thickness, spaced 12 ins. c. to c. The horizontal 
ribs have a maximum depth of 13 ins., and are 
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stiffened with two vertical ribs, 8 ins. deep and 
2% ins. thick, each 214 ft. from the center line 
of the gate, and with two vertical ribs 12 ins. 
deep and 2 ins. thick, each 8 ins. from the 
center line of the gate in the lower portion 
and 4 ins. therefrom in the upper portion, where 
the lifting rod is attached. The total weight 
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of the cast iron body of each gate is approxi- 
mately 15,000 Ibs. Each gate is provided with 
a false face, consisting of a bronze seat extend- 
ing entirely around the gate and a roller track 
on each side, all securely bound together with 
bronze bolts. (See Figs. 4 and 5 for details of 
gate seats, face, etc.) The roller track is par- 


tending around them centrally. The axis at the 
ends fitting into the roller rack are 1 in. in di- 
ameter and 15-16 in. in length. Each roller has 
to sustain a maximum load of nearly 13,000 Ibs. 
This, it will be noted, is a considerably heavier 
load than a roller of ordinary bronze composi- 
tion, manufactured in the usual way, and of the 
dimensions under con- 
sideration would = safely 
withstand. The rollers 
and tracks have, there- 
fore, been made of cold- 


hammered Tobin bronze, 
having the composition 
of copper 58.22 parts, 
zine 39.48 parts and tin 
2.30 parts. Attached to 


| the roller train at the top 

H6 4 is a sheave. <A_ bronze 
Back of Gate wire rope suspended from 

23 Section E-F. lery above the sheave 
48° passes under the pulley 

a bracket fastened to 

* the top of the gate and 
Section A-B. extending out over the 


- H6" 


Face of Gate. 


FIG. 3. BODY OF ROOSEVELT DAM SLUICING GATES. 


allel to the body of the gate, but the seat slopes 
away from the face from the bottom towards the 
top with a batter of 1 in 30. The gate frame 
carries a similar bronze facing, except that the 
roller tracks have tongues running longitudi- 
nally up their centers to engage corresponding 
grooves in the rollers, and that the seat has a 
batter of 1 in 30 in the opposite direction to that 
of the seat on the false face. When the gate 
is closed the battered faces referred to come 
into contact and the total pressure on the gates 
is borne by the seats. As soon as the gate be- 
gins to rise the weight is transferred from the 
Seats to the rollers, on account of the arrange- 
ment of the battered faces. 
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Fig. 4. Horizontal Section Through Seat, Gate Face 
and Rollers, Roosevelt Dam Sluicing Gates. 


The roller trains (Fig. 6) are made of bronze 
throughout. The sides of the roller racks are 
held firmly in position by means of separators 
spaced at intervals of 18%, ins. Each train con- 
tains 31 rollers, spaced centrally at 4% ins. from 
each other and at 33-16 ins. from the separators. 
These rollers are 4 ins. in diameter, 59-16 ins. 
in length, and have a groove %-in. in width ex- 


roller train. This rope 
and pulley system holds 
the roller train in exact 
position against the 
action of gravity in case 
of lack of pressure. 

The total maximum 


Section, G-H. 
43 


pressure to which each 


gate will be subjected is 

about SUO,000 Ibs. This 

pressure produces a max- 
News. imum tensile stress in 

the skin plates of about 

2,000 Ibs. per sq. in., 
and a maximum compressive stress in the hori- 
zontal ribs of about 4,000 Ibs. per sq. in. The 
total estimated weight of one gate, including the 
bronze false face and the roller train, is 20,000 
lbs. If the starting friction of bronze on bronze 
is assumed to be 0.4 and if the total maximum 
pressure of 800,000 Ibs. is assumed to be acting, 
the friction load would be 320,000 Ibs. The 
total resisting load would therefore be approxi- 
mately 340,000 Ibs. 

Leading up to the cylinder chamber from the 
gate chamber from a point immediately above 
the upper central gate is 
an S-in. pipe, which is 
connected at its upper 
end with three G-in. pipes 
extending down into the 
gallery immediately  be- 
low each of the upper 
gates. Each of the 6-in. 
pipes is also provided 
with a gate located in the 
cylinder chamber. These 
pipes form a_ by-pass 
system for each of the 
emergency gates, pro- 
viding a means of filling 
the chambers’ between 
the emergency and serv- 
ice gates. The rate of 
flow of water through 
the system is controlled 
by an adjustable  bal- 
anced valve, located in the 


Bottom of Gate. 


Sheave Detail 
initial end of the Sin. with 


pipe and operated at the Attachment. 
terminal end thereof. A 
similar by-pass system 
is provided for emptying 
the gate chambers. The 
discharge pipe of this 
System is carried be- 
neath the concrete lining along the side of the 
tunnel to its lower portal. A drain pipe carry- 
ing seepage from the cylinder chamber enters 
the discharge pipe of this latter system a few 
feet below the floor. By means of these by- 
passes the intensity of pressures on the emerg- 
ency gates may be reduced to zero, while that 
on the service gates may be reduced to that due 


to a hydrostatic head of about 36 ft., this being 
the elevation of the highest point in the service 
gate by-pass. 

The cylinder chamber is separated from the 
gallery of the gate chamber by means of a con- 
crete floor 7 ft. thick, and is connected there- 
with only by means of the by-pass systems al- 
ready referred to and the piston rod barrels, 
which are provided with packing to prevent leak- 
age, and a manhole through the cylinder chamber 
floor. The horizontal cross-section of the cham- 


<x 
SSSSSS Joy 
SN 7 NEWS 


Fig. 5. Section of Lower Bar of Gate Seat and 
Gate Face, Roosevelt Dam Sluicing Gates. 


ber is an ellipse with a minor axis of about 2! 
ft. and ‘a major axis of 26 ft., running trans- 
versely with the tunnel. The total heizht of the 
chamber roof above the floor is 3314 ft. For the 
purpose of supporting the floor of the chamber 
against the heavy loads to which it will be sub- 
jected by the water pressure in the gate chamber 
gallery below, four cast-iron beams are im- 
bedded in the floor, which are connected to hol- 
low cast-iron struts filled with concrete that rise 
upward at an angle of 60° and terminate with 
Strong anchorage in the wall of the chamber. 
Two of these beams with a strut at each end 
pass one on each side of the central cylinder of 
both the upper and lower gate system, thus 
spanning the chamber parallel to its shortest 
diameter. Each of the remaining two beams is 
coincident with the major axis of the ellipse, 
terminates at the juncture of the adjacent longi- 
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FIG. 6. DETAILS OF ROLLER TRAINS, ROOSEVELT DAM 


SLUICING GATES. 


tudinal beam and is joined to a strut leading to 
the adjacent wall. Buried in the concrete wall 
and extending entirely around the perimeter of 
the cylinder chamber in horizontal planes, are 
seven compound steel ribs, composed of angles 
and lattice bars placed for strengthening the 
wall. In the upper part of the chamber is a 
trussed system, providing a means for handling 


? 
"Wire 
4 = 


May 30, 1907. 


ENGINEERING NEWS. 


591 


the heavy cylinders and apparatus in case of re- 
moval for repairs. Extending from the top of 
the chamber to the top of the dam is a shaft 6 
ft. in diameter, for ingress and egress to and 
from the chamber. 

For the purpose of raising and lowering, each 
gate is equipped with a hydraulic cylinder, de- 
signed to operate under a maximum pressure of 
7 Ibs. per sq. in., having a piston connected to 
the gate by means of a bronze lifting rod about 
6 ins. in diameter and about 32 ft. long. The 
cylinder is made of cast iron, with a general 
thickness of 1% ins. and has a brass lining 
*/,e-in. thick, made in sections. The upper and 
lower sections are fastened to the cylinder with 
dowel pins. 

One of the unique features of the designs is 
the automatic arrangement for indicating the 
position of the piston and the gate to which it 
is attached. The device is equally simple and 
efficient. The upper cylinder head contains a 
bronze drum, mounted on a horizontal bronze 
shaft. To the upper end of the piston rod is 
attached a bronze wire rope, the other end of 
which is fastened to the drum. On one end 
of the shaft, which extends out of the cylinder, 
through a bronze gland, is ‘mounted a cast-iron 
drum on which is hung a cast-iron counter 
weight, attached to the drum by means of a rope 
and pulley system. As the piston descends in 
the cylinder the rope attached thereto causes the 
bronze and cast-iron drums to rotate and raise 
the counter weight; as the piston rises in the 
eylinder the counter weight descends. causing 
the system to rotate in the opposite direction, 
thus winding the rope attached to the piston on 
the bronze drum. On the other end of this drum 
shaft is attached an electrical gate-—position-in- 
dicator connected with the power-house. 

The hydraulic cylinder piston (Fig. 7) is made 
principally of cast iron, is 2 ft. and 2 ins. in di- 
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Enlarged Details 


bull ring and bronze cup leather ring. The ar- 
rangement of the packing is such as to permit 
replacing both cup leathers from the upper end 
of the cylinder when the piston is in its extreme 
upper position, 
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FIG. 7. PISTON FOR HYDRAULIC CYLINDER, ROOSEVELT DAM 


SLUICING GATES. 

The hydraulic cylinders are operated by means 
of an electrically-actuated pump, located in a 
power-house situated below the dam. Two pipes 
are led from this plant through the dam to each 
of the cylinders. One of these pipes leads di- 
rectly into the cylinder through a porthole at 
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FIG. 8. AUTOMATIC SHUT-OFF FOR HYDRAU LIC CYLINDERS, ROOSEVELT DAM SLUICING 
GATES. 


meter and 8% ins. in maximum depth. The 
iston is faced with a bronze bull ring on its 
mtact surface. Held in place at the bottom of 
Xe piston, between a flange of the cast iron body 
od the bull ring, is a cup leather packing; at 
ie top is a similar packing, engaged between the 


its top. The other is similarly connected with 
the bottom of the cylinder. 

Situated in the pipe furnishing the water supply 
for raising the piston is an ingenious automatic 
cut-off system (Fig. 8) for each cylinder that 
stops the inflow of water just as the piston 


reaches its highest point and the outflow just as 
the piston reaches its lowest point, thus bring- 
ing the gate to rest at the proper position with- 
out the aid of the operator. The automatic cut- 
off system consists of a vertical 2-in. pipe, 
situated at a= distance 
of about 2 ft. from the 
cylinder, fitted at each 
end with a spring valve 
operated by means of a 
lever. The fulerum of 
each lever is provided by 
means of attachment 
of supports to the top and 
bottom cylinder heads. 
The top lever projects out 
over the top of the 
2-in. valve pipe and over 
the top of the cylinder. 
The end projecting over 
the top of the eylinder 
head is weighted so as to 
hold the valve open, 
which is connected to the 
other end of the lever 
by means of a small rod. 
Beneath the weight 
attached to the lever is 


her: 
» Ring 
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a small extending 
- through stuffing box 

into the cylinder. AS 
M18 > the cylinder piston rises 


it engages this rod, lifts 
the weighted eng of the 
lever, depresses thereby 
the other end of the lever and closes the valve. 
This stops the inflow of the water into the cylin- 
der and brings the piston to rest. The controlling 
valve is brought slowly to its seat. A shock at 
the point of closure is avoided by means of a 
water cushion controlled in its variation by the 
rate of outflow from it. The valve at the lower 
end of the automatic cut-off is an exact dupli- 
cate of the one at the top, but is reversed for 
the purpose of controlling the flow of the water in 
the opposite direction. The lever-operating sys- 
tem is similar to that at the top, except that in 
order to hold the valve normally open the weight 
is placed at the opposite end of the lever. In 
closing the gate the water is admitted through 
the top inflow to the cylinder and the water be- 
neath the piston flows out through the automatic 
cut-off as the piston descends. As the piston 
reaches the closing position it engages the small 
rod attached to the lower lever, depresses it, and 
thereby raises the other end and closes the valve. 
This stops the outflow of water and brings the 
piston to rest. The springs in the automatic 
valves provide for imperfect adjustments of the 
lever plungers and piston travels. In the pipe 
leading to the lower end of the cylinder is placed 
a relief valve, set for a pressure of about 700 lbs. 
per sq. in., which prevents unexpected intensity 
of pressure in the cylinder. 


THE GENERAL ELECTRIC COMPANY’S fifteenth an- 
nual report shows the orders of last year to be $60,480, - 
000. Six years ago, in 1900, the amount of orders was 
$34,350,000. The sales for the first two months of the 
current fiscal year are about 50% greater than the aver- 
age of the past year. Expenditures aggregating $3,834,000 
have been made in factory extensions. The total land 
area now occupied is 445 acres. Since 1903 the number 
of employees has increased from 18,000 to 28,000. Engi- 
neering work has been mostly devoted to extensions 
and modifications of existing lines of machinery, with 
the design of some special apparatus to meet unusual con- 
ditions. 

The sizes and voltage of transformers for long dis- 
tance power transmission have been increased to 7,500 
KW. operating at 104,000 volts. The size of steam tur- 
bine generators is now as high as 8,000 KW. with an 
overload capacity of 14,000 KW. The vertical shaft 
design which has been successful in turbine work has 
been applied to the design of motor generators and rotary 
converters. 

Orders are in for several single-phase alternating cur- 
rent railway equipments. Switching devices have been 
built for 100,000 volt lines. A new process for making a 
metal filament incandescent lamp of high efficiency has 
been developed, and a building of 60,000 sq. ft. floorage 
has been added to the Harrison, N. J., works for the 
manufacture of the new lamps. 
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TAR MACADAM PAVEMENT 4N DULUTH, MINN. 
By E. K. COE.* 

Tar macadam pavement, under various names, 
has been in use for some years in various cities, 
and judging from the reports, with a varying 
degree of success. 

In Duluth it was first tried in the fall of 1902, 
and in the past four years has comprised about 
one-half of the total yardage laid in the city. 
In 1906, 71,500 sq. yds. (over 90% of the total 
yardage laid) was tar macadam. In May, 1906, 
in connection with the letting of a contract for 
paving 13 blocks of Second St., a meeting was 
called of owners of abutting property, of whom 
over a hundred were present, as were the pro- 
moters of several competing pavements. On roll 
call every owner voted for the use of tar mac- 
adam. This makes it apparent that the pavement 
is satisfactory to those who pay for pavements 
here. These facts, in connection with requests 
from several visiting engineers, lead me to write 
briefly of the methods used. 

The first two contracts executed in Duluth for 
this class of pavement were with the Warren 
sros.’ Co., for ‘“‘Bitulithic’’ pavement, both be- 
ing on avenues having grades of from 8% to 
11.38%. The results were very satisfactory and 
encouraged the city to purchase a tar macadam 
mixing plant, and to begin preparations for lay- 
ing the pavement under open specifications. 
These preparations were not the work of a day 
nor a week. 

STONE. 

Locally the selection of a rock for the ballast 
or body of the pavement was made by Dame 
Nature, who provided an inexhaustible supply of 
igneous rock. In many places in the city a quarry 
may be opened which will yield a rock suitable 
for crushing easily, either granite or a form of 
trap or grabbro, in any case very hard and stand- 
ing high in the abrasion tests. 

The first undertaking, therefore, was not a 
selection of the quality of stone, but of sizes. 
The tests and experiments made under the direc- 
tion of the writer kept a careful man busy for 
nearly two months. The cement tester, who was 
also a practical concrete man, was selected for 
the actual work, inasmuch as a tar macadam is a 
tar concrete. The objects kept in view were: 
(1) To use the largest stone consistent with a 
2-in. wearing course; (2) to reduce the voids to 
an absolute minimum. 

A few hundred pounds of assorted sizes of 
crushed rock were obtained from each of two 
crushers located in different parts of the city; 
one a jaw crusher and one a rotary crusher. 
Sereens were procured, varying by 4%4-in. from 
14%, x \Y-in. mesh to 2 x 2-in., and a cube mixer 
procured, made to order. The testing cube mixer 
was made of -in. sheet steel, of an exact capac- 
ity of 2 cu. ft. 

Every experiment began with the introduction 
of 50 Ibs. or more of stone passing the 2-in. 
screen and caught on a screen 1 in. or larger. 
Smaller sizes were added until the mass increased 
in volume. At the end of a trial the mixture 
was expected to fill the cube half full—the cube 
of course being hung on its longest diagonal axis, 
provided with a dust-tight sliding door, crank 
and standards. Any variation from the line mak- 
ing 1 cu. ft. was noted, and a record kept of the 
number of pounds of each size of stone and dust, 
as well as the weight per cubic foot of the 
stone. 

By this cut and try method the voids were re- 
duced to 7%. When the voids are filled, how- 
ever, and the particles coated with tar, each par- 
ticle is increased in size, so that 11% by bulk of 
tar seems necessary. After adopting a formula 
for construction work it was necessary to notice 
the work closely and make such changes as prac- 
tical observation would dictate, as the work went 
on, for the first few days, on each contract, and 
continued observation and inspection throughout. 

The following is one of the formulas that 
proved successful: 

344 Ibs. stone passing 134-in. screen and caught on 1-in. 


152 “ 1-in &-in. 
“sitar. 


“*Assistant City Engineer, Duluth, Minn. 


This afforded an excess of tar, but not suffi- 
cient to prove a nuisance. 

It has been found advisable to use a different 
mixture whenever the source of supply of 
crushed rock is changed, as the shape of the 
stone has some small effect on the proportions 
that will give the least voids. 

TAR. 

The choice of tar came by natural selection, 
and our experience indicates that there is less 
danger of a tar too soft than of one too hard. 
In 1904 the contractor purchased tar and pitch 
in barrels. These materials were combined at 
the mixer in specified proportions. It was 
found, however, that the workmen, if the in- 
spector were absent (say at night), could not be 
trusted, and, the soft tar being tedious to put 
in, would be in part omitted. This resulted in 
a pavement harder than intended, more slippery, 
and in two cases caused a crack to appear in 
the pavement in the late winter. A more rigid 
inspection prevented a recurrence of the trouble. 

In 1905 and 1906, tar from the Duluth tar 
plant was used. This tar is a by-product from 
the coke ovens, and is very uniform. For city 
work it is refined to sample, and is within our 
specifications, both at 32° F. and at Yu° F. 

A sample taken from the work, and sev- 
eral commercial samples, were submitted to 
Prof. Frankfurter, Dean of the School of Chem- 
istry, University of Minnesota, who pronounced 
it a very high grade product. 

The tar for street work is kept hot, and drawn 
off into steel tank wagons, which are provided 
with small furnaces to keep the tar melted. That 
which is to be used for the binder and flush 
coats is hauled direct to the street; that for the 
wearing course is hauled to the mixing plant, 
where it is blown over into the tank by com- 
pressed air, so the mixer is not delayed by re- 
charging. The consistency adopted is of course 
softer than would be advisable in a milder 
climate. 

The test for consistency is made on a Dow 
penetration machine, with the sample immersed 
in water at each temperature long enough to 
become uniformly of that temperature, and with 
a No. 2 sewing needle weighted and allowed to 
sink the required time. The penetrations noted 
are in tenths of a millimeter. A sample is taken 
every other day that the plant is running. The 
following are the averages of the season’s run 
for 1906: 

Deg. F. Weight, grams. Time, secs, Penetration, 0.1 mm. 

32 200 60 27 

77 50 5 113 

90 50 2 141 


The specifications for tar, which have not 


proved severe, are as follows: 


The bitumen used in this work may be prepared from 
either refined asphalt, natural bitumen, or coal tar, and 
shall have the following characteristics: 

It must be free from organic matter, water, petroleum 
oil, water gas or process tars, or any salts soluble in 
water, and must be especially refined to remove the light 
oil, naphthaline or other matter susceptible to atmospheric 
influence; but must contain sufficient of its essential oils 
to insure the retention of its flexibility and life for a 
period of not less than 15 years under its exposure in 
the pavement. It must be adhesive, viscous, ductile and 
elastic. 

A molded sample must retain its shape at a tempera- 
ture of 90° F., and at zero F. it must not be so brittle 
as to break when struck by a hammer without showing 
distinct indentations due to the blow of the hammer. It 
must conform to the following requirements as to pene- 
tration, same to be determined on the penetration me1is- 
uring apparatus in the office of the City Engineer, using 
No. 2 needle: 

Deg. F. Weight, grams. Time, secs. Penetration, 0.1 mm. 

32 200 60 20 or more. 

77 nO 5 80 or more. 

90 50 2 150 or less. 

METHOD OF CONSTRUCTION.—The | sub- 
grade is parallel to and 8 ins. below the finished 
grade, and is well rolled. The foundation course 
is usually a 6-in. layer of crushed rock, ranging 
in size from 2% to \-in., well rolled. This is 
treated with a “binder” consisting of tar, spread 
in the proportion of 1 gal. per sq. yd. for a 
crushed rock foundation, and % gal. per sq. yd. 
for concrete. 

This tar is applied by means of a large sprink- 


ling can into which the hot tar is drawn fro: 
the tank wagon. The spout of the can is flare 
out, and provided with an orifice about 8 x %-ir 
A laborer soon becomes adept in the use of th 
sprinkling can and able to spread the tar uni 
formly. This work is in immediate advance o 
the spreading of the wearing course, which i 
made, as before indicated, by carefully propor 
tioning rock of various sizes and tar. This worl 
is done at the mixing plant. 

MIXING PLANT.—The one owned by the cit: 
of Duluth was built by the Toledo Constructio: 
& Supply Co., of Detroit, and consists essential 
of a revolving drum 16 x 4% ft., with a firebox 
underneath; a bitumen kettle, which is an air 
tight saddle tank, 16% x 7 x 4% ft., capacit 
22,000 Ibs., heated by 1,800 ft. of 1l-in. stea: 
pipe; air agitators; two air-tight hatches; 
rotary screen; a receiving bin for each size of 
the screened stone; a measuring box resting 0) 
a multiple beam platform scale; a double arn 
rotary mixer; a bitumen bucket hung by th: 
bail to double-beam scale, attached by rolle: 
hangers to swing crane; boiler, grates, elevators 
air pump, engines, etc., all mounted on a truck. 

The stone is delivered on the left side of th: 
machine, in a stock pile reughly graded for size 
One man is at the foot of the cold stone elevator 
and feeds in the stone as nearly as possible in 
the proper proportions, being guided by signals 
from the foreman, according to the condition of 
the various receiving boxes; the stone, in pass- 
ing through the heating drum, is dried and heated 
to the proper temperature, and on passing out 
is elevated to the rotary screen, where it is sorted 
into sizes and dropped into the respective bins. 

If the tar is received in barrels the tar tank is 
charged at night through the hatches, the con- 
sistency being had by mixing tars if necessary 
When delivered in tank wagons there is 
no interference with the work, as th: 
wagon is backed up to the right hand side, a 
hose from the top of the saddle tank. connected 
to the wagon tank, an air hose led from the com- 
pressor and connected with the top of the wagon 
tank, and the tar forced over. From the air 
compressor, pipes lead through the furnace, to 
and through the saddle tank near the bottom, and 
are perforated so as to agitate the tar and pre- 
vent burning, and at the same time maintain 
sufficient pressure to force the tar out through 
a 3-in. pipe into the bitumen bucket, on opening 
a valve. 

Both tar and stone are heated to between 175 
and 200° F., but on no account passing 212° F., 
as tur burns at a lower heat than does asphalt. 

An inspector is at the plant, whose duties are 
to see that the proportions are adhered to; that 
each batch is thoroughly mixed; that the ma- 
terials are not overheated; and to occasionally 
balance the scales. Plant foremen are often 
tempted to use an excess of tar, making a batch 
appear mixed before it really is, and thus make 
a bigger day’s run. 

The mixer has a bottom dump to the wagon, 
and usually 6 or 7 batches of 800 Ibs. each mak: 
a load. In late fall the load is covered with 
tarpaulin while being hauled to the street. Dum) 
wagons are used. 

PLACING THE MATERIAL.—On the street 
the load is dumped onto a sectional platforn 
shoveled into place, raked out smooth and in 
mediately and repeatedly rolled with a 15-to 
roller. This course, after rolling, is 2 ins. thick 
When smooth and thoroughly compacted, bu' 
still hot, a flush coat of hot tar (about 5 Ib 
per sq. yd.) is spread, to seal all surface void 
This flush coat is spread as thinly as possibl: 
formerly by means of a “squeegee” (which ré 
sembles a rubber window cleaner), but latter! 
and preferably by means of a cart mounted o 
two small wheels and with a box about 18 © 
20 ins. square and 10 or 12 ins. deep; a dra 
frame is attached forward, and behind is a pie: 
of heavy rubber belting set on edge, about 6 « 
8 ins. wide and 2% to 3 ft. long, bent to an ar 
of about 60°. 

In the bottom of the box is an orifice abo 
1 in. in diameter, with a tapering iron plu: 
which is operated by a lever from the drawba' 
Some 6 or 8 gals. of fluid tar are poured int 
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the box, and one man draws the “squeegee cart” 
over the newly laid pavement, so manipulating 
the plug that a small amount of tar is in a roll 
directly in front of the rubber. The surface is 
then covered with a thin layer of hot rock, of 
beech nut size, and again rolled. 

This surface rock pulverizes under traffic to a 
fine dust. The dust unites with the excess of 
tar which squeezes out under the heavy impact 
of traffic, making a thin surface closely resemb- 
ling an asphalt pavement, but which gradually 
wears down in one or two years, doing appar- 
ently neither good nor harm, and leaving the true 
wearing surface exposed like dressed concrete. 

COSTS.—The plant owned by the city cost 
$10,300, has a capacity of 1,000 sq. yds. a day, 
has a shipping weight of 36,000 Ibs., and is easily 
moved from one part of the city to another by 
means of a road roller. It is rented to contrac- 
tors at $20 a day, straight time, the city furnish- 
ing the engineer. The biggest day’s run was 
May 8, 196, when 1,306 sq. yds. were laid, full 
thickness. 

The work is all done by contract, on com- 
petitive bids. The average cost on the five con- 
tracts of 1906 was $1.23 per sq. yd., which in- 
cludes everything above 


A RAILWAY MOTOR TRICYCLE; SOUTH AUSTRALIAN 
RAILWAYS. 


The accompanying illustration shows a motor 
tricycle for use by Resident Engineers and Dis-— 
trict Foremen on the South Australian Railways, 
made by attaching a motor and gearing to the 
ordinary track tricycle. We are indebted to Mr. 
A. B. Moncrieff, Chief Engineer of the South 
Australian Railways for the illustration, and he 
writes us concerning the machine as follows: 


I could not purchase a machine embodying all my re- 
quirements and was therefore obliged to modify the 
tricycle in use and fit it with a 2%-HP. ‘‘Minerva’’ motor 
and gearing to suit the local conditions. Up to the pres- 
ent I have not attempted to put these machines into the 
hands of the ordinary workmen, but have placed them at 
the disposal of the District Foremen and Resident Engi- 
neers. They have now been in use for over 12 months 
and I am satisfied with the result. 

The average cost of these machines has been £70, and 
the average cost of maintenance and working, four- 
fifths of a penny (1 3-5 cts.) per mile. I saw one ma- 
chine a few weeks ago which had run 10,000 miles with- 
out serious repair. 

You will note that there are the usual levers on the 
machine, so that if the motor breaks down, the officer 


subgrade, viz.: 6 ins. of 
erushed rock, binder tar 
in place, 2 ins. of wear- 
ing course, flush coat 
and screenings, with a 
five-year bonded guar- 
anty; the contractor to 
turnish labor, plant and 
material, and protect the 
city against suits for 
royalties. 

As to its durability, 41 
yeirs is’ insufficient to 
base an opinion, though 
ho signs of deterioration 
ure apparent yet. 

ORGANIZATION.—tThe 
organization will vary 
somewhat of course, but |®™ 
in general, besides the 
force laying foundation, |. 
will consist of 1 street |. 
foreman; 3 men spread- | 
ing binder; 8 shovelers: [== 


4 
| 


ENG. NEWS. .| 


& rakers; 1 roller man; 1 
tar heater; 1 squeegee 
man; 2 men spreading surface screenings; 3 to 6 
teams, according to length of haul; 1 plant fore- 
man; 1 engineer; 1 fireman; 1 mixer man; 1 
weigh man; 1 feeder; 3 to 6 shovelers, accord- 
ing to location of the rock stock pile; 2 teams 
hauling tar; 2 watchmen; 1 water boy; besides 
administration. 

This organization can get out 1,000 sq. yds. 
of pavement per day. <A square yard of pave- 
ment, including the 6-in. foundation, requires 
about */i-cu. yd. of crushed rock and screen- 
ings, compacted to */s, and 3 to 3% gals. of tar, 
including waste. 

GENERAL.—It is not my purpose to institute 
comparisons between the various pavements, for 
each has its peculiar field, but in general it may 
be said that tar macadam, in Duluth at least, is 
not as smooth as asphalt, but is fully as smooth 
as brick; is about equal to either for cleanliness; 
is about-as quiet as asphalt and much quieter 
than brick or stone; does not give as good a 
footing for teams as sandstone having a sand 
filler, but fully as good as brick or creosoted 
blocks; on account of the stone ingredient it 
does not soften up like asphalt in summer, but 
becomes fully as hard and slippery in winter. 

Many of the citizens consider it equal to the 
expensive pavements. It is certainly adapted to 
districts where the abutting property cannot 
stand so heavy an assessment as asphalt or creo- 
soted blocks would entail. It is in satisfactory 
use where some of the heaviest traffic occurs. 

One source of its local popularity is due to the 
fact that every penny of its cost is spent locally, 
for home labor and home material, by local con- 
tractors; and, furthermore, it is not dependent 
on a promoter. 


MOTOR TRICYCLE USED ON THE SOUTH AUSTRALIAN RAILWAYS. 


using the tricycle can work his way to assistance, the 
lever being also used when starting the machine. 

Whether the time will come when machines similar 
to these can be placed in the hands of the ordinary 
workmen is to me a very open question, but for inspec- 
tion purposes and in the hands of men who are capable 
of adapting themselves to their use I find them an 
unquestioned advantage. The permanent way is better 
inspected, with considerably less labor to the officers 
and with a very considerable saving to the State. 

A THIRD RAIL INTERURBAN LINE has been begun 
in California, to be known-as the California Midland 
R. R. The proposed route is from Marysville to Lime- 
kiln Junction, a distance of 34 miles; here the line will 
divide, one branch being carried south to Auburn, the 
other northward to Grass Valley and Nevada City; the 
total mileage will be about 70. 

The feature of most novelty will be arm under-contact 
third rail carrying direct current at 1,200 volts; this high 
voltage makes possible the use of a rail of smaller 
section than those in conventional use, the one proposed 
being of special section in the form of an inverted T and 
weighing but 22.4 lbs. per yd.; it will be of special low- 
carbon steel. It will be supported by wrought-iron 
stirrups keyed to the web and suspended from porcelain 
insulators. The insulators will be carried on iron 
brackets mounted on the ends of the ties. A wood cover- 
ing will form some protection from the high voltage in 
the rail. 

The operating current will be supplied by hydro-electric 
plants operated in the vicinity of the road by the Cali- 
fornia Gas & Electric Corporation. 

The cars for passenger service will be of the con- 
ventional interurban type, 52 ft. in length. Four 75-HP., 
600-volt motors, connected two in series, will drive them. 
As a safety device to prevent trouble in case of the slip- 
ping of one motor in a pair, the motor terminals will 
be shunted by potential relays. For city operation, 
pantagraph trolleys are provided in addition to the rail 
contact shoes. 


TESTING WITH A SCRAPER FOR OBSTRUCTIONS IN 
A LONG WATER MAIN. 


The villages of Portadown and Banbridge in 
Ireland are supplied with water through a cast- 
iron pipe line 23% miles long and 9 and 10 ins. in 
diameter. In order to make sure that the pipes 
were clear anything which might interfere with 
the flow or with the passage of scrapers, should 
it be necessary to clean the pipe in after years, 
the contractors were required to pass a scraper 
through the whole length of the pipe after com- 
pletion. The work is described in a paper by Mr. 
R. H. Dorman, County Surveyor, Armagh, Ire 
land, in a paper read at the Irish District Meet- 
ing of the Incorporated Association of Municipal 
and County Engineers, at Belfast, on May 17, 
and we print the following extract: 


On June 25 the scraper was put into the 9-in. hatch- 
box at Banbridge reservoir, and started round the bye- 
pass with the flow from the temporary supply. After 
proceeding about half a mile it stopped, as a good deal of 
water was getting past the scraper, and it was found 
necessary to turn on the water from the service reservoir, 
which drove the scraper to the next hatchbox with only 
one other stop for a few minutes. The scraper brought 
out at the hatchbox a stone 6% ins. by 5% ins. by 3 ins., 
and two strips of lead cut off from the pipe, which had 
been run in at some joint. One was 17 ins. by 1 in. by 
\4-in., the other 6 ins. by 3 ins. by %4-in. It was prob- 
ably these last that caused the stoppage. 

The 10-in. scraper was then put into nearest hatch- 
box to Banbridge on 10-in. main. It got lost passing 
under public road close to Banbridge reservoir, as a 
horse came along the road, and owing to the noise made, 
the scraper could not be heard, and during this interval 
it got stuck. Owing probably to sudden stoppage, as it 
was now moving rapidly, two pipes behind bur-t and had 
to be replaced. The scraper was located by sending a 
good flow through the pipes and carefully searching the 
ground with the stethoscope. When cut out it was found 
ihat the scraper had two pieces of wood, one 2 ft. by 4 
ins. by 2 ins., the other 9 ins. by 2 ins. by 


2 ins., 
wedged between it and the sides of the pipe. After the 
main was made good the scraper was again sent through, 
stopping a little further on than where first cut out and 
bumping for a little, finally bringing up a piece of lead 
about 3 lbs. weight. 

Going back to the 9-in. main, the scraper was pas ed 
through the second section from Banbridge reservoir, 
and had to be cut out on three occasions through lead 
having been run in at joints. Two of these indicated 
gross carelessne.s in running the joint, the weights of 
lead inside pipe being respectively 32 Ibs. 10 oz., 5 Ibs., 
and 25 lbs. This lead, of course, was not in a lump, but 
had run along the bottom of the pipe. 

The passing of the scraper through the third section 
of the 9-in. main led to a very interesting burst pipe. 
The scraper had passed this pipe about 100 yds., when 
a circular piece, about %-in. diameter, was blown out 
of the pipe on the scraper stopping. On examination it 
was found to be honeycombed rather badly where the 
piece was blown out, and yet this pipe had stood the test 
on the works in England and the full pressure of the 
main up to that time. The scraper had to be cut out 
once on this section owing to some road-metal which had 
got into the pipes. 

On the last section of 9-in. main the scraper had to be 
cut out once, as some stones stopped it at a bend. 

The work on the second section of 10-in. main above 
Banbridge was rather uninteresting, the only incident 
being that the scraper struck some obstruction going up 
a hill, and stopped. The sluice-valve behind was shut 
and a scour opened, which caused the scraper to come 
back a few yards downhill. On putting on the pressure 
again it took the obstruction with it, when it was dis- 
covered to be a piece of wood 2 ft. 6 ins. by 6 ins. by 
3 ins. 

On the third section of the 10-in. main the scraper had 
to be cut out once, owing to the fact that 26% Ibs. of 
lead had been run in at a joint. The scraper got lost on 
this section, owing to some of the men turning on the 
water to the scraper on a wet day with a strong wind, 
when, of course, it was almost impossible to follow the 
scraper, owing to the noise of the wind and rain. 

They assumed it was stuck where they last heard it, 
and went off home. On trying to find if it was there the 
next day with the stethoscope, it could not be detected. 
As there was the chance that it might be anywhere along 
the two miles intervening between that point and the 
next hitchbox, the 9-in. scraper was put in, and followed 
so as to find if the other was stuck. However, on the 
storage side of Edenagarry relief tank the 10-in. scraper 
was found by a man placed ahead. The 10-in. was taken 
round the bye-pass at the tank, and driven with the 
water in the tank to the next hatchbox. The scraper 
brought out on this section six small stones and a piece 
of wood. 
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As there appeared to be something wrong with the top 
section, extending from the storage reservoir to the Bann 
crossing, this was gone to next, and the results obtained 
on it repaid the trouble expended on the whole line. It 
was a rather long section, being over 4% miles between 
the hatchboxes, Two ordinary cut-outs were necessary 
on it, one caused by lead run in at a joint, the other bya 
piece of pipe sticking out from the side, where it had been 
caught in the driving of a turned and bored joint. A 
third cut was made, although the scraper had not been 
stopped, and was caused by the following circumstances. 
About 1'4 miles from the storage reservoir, the scraper 
could be distinctly heard to strike some large obstruc- 
tion, and then come on, driving it ahead. A little time 
afterwards, the obstruction appeared to have got ahead, 
as the men following it each thought that they heard the 
scraper, there being as much noise at one place as the 
other, although sometimes 100 yds. apart. Coming to 
Loughanlea Hill, the scraper overtook the obstruction, 
and they commenced to ascend the hill together with 
short stops at intervals. As it would have been dangerous 
to let them go down to the heavy section, they were 
stopped on the top of the hill. On the pipe being opened, 
it was found that ahead of the scraper, and having been 
driven by it for presumably three-quarters of a mile, 
were several large stones, evidently maliciously placed in 
the pipe. One was roughly spherical, 8% ins. diameter, 
another 12 ins. by 5 ins. by 5 ins., and a number of 
others not quite so large, together with a steel jumper 
about 3 ft. by 4 ins. long, the total weight of stones and 
jumper aggregating 12014 lbs. How the scraper, driving 
these ahead uphill, got round a bend, is rather a mystery. 

The work was completed on Aug. 24, two months after 
it was commenced. During this time scraping was not 
engaged in constantly, as the towns having to be kept 
supplied, Saturday was usually reserved for other work. 
A good deal of finishing up of work was done, as well 
as making good the bursts on the main. Time was lost 
to some extent in moving about from section to section. 
The seraper was sent through the main again if pipes 
had to be replaced behind it. 

In all the scraper was cut out ten times in the 23% 
miles, six of the cut-outs being caused by lead run in at 
joints, and the remainder by obstructions in the pipe. 
Of these last four one or two could, perhaps, have been 
avoided, but it would have been at the risk of injuring 
the pipe line, 

No trouble was experienced in getting the scraper 
through the few bends used in the main. 

While passing the scraper through the main four of 
the 10-in. and five of the 9-in. pipes burst. Three lead 
joints required slight restaving, and one leaking turned 
and bored joint was run with lead. Of the pipes which 
burst, one was a defective casting and the other had 
probably got injured previously in transit or otherwise, 
the rust on a portion of the cracks showing that it had 
previously existed, in some cases halfway through the 
metal. 


COST OF CONSTRUCTION AND OPERATING EXPENSES 
OF THE MUNICIPAL ELECTRIC LIGHTING PLANT 
AT BURLINGTON, VT. 


The municipal electric lighting plant, of Bur- 
lington, Vt., was authorized by the City Council, 
in 1904, and Prof. W. H. Freedman, M. Am. Inst. 
E. E., of Burlington, was retained as Consulting 
Engineer. The building contract was let to a 
local builder on a “cost-plus-10% basis. The 
contract for the entire steam and_ electrical 
equipment was awarded to Bellman & Sanford, 
of 149 Broadway, New York City. 

At the outset, the important question arose, 
whether the city could exercise the right of ‘“emi- 
nent domain” to secure the use of existing poles 
in the corporate limits. The clause in franchises 
providing for free attachments of all municipal 
signal wires, was claimed as establishing pre- 
cedent for free attachment of all municipal 
wires. However, instead of taking the question 
into the courts, a compromise was. effected 
whereby the city pays a rental of 20 cts. per at- 
tachment per year. 

The first equipment of the plant was in brief: 
two Atlas 150-HP. water tube boilers; Sturtevant 
induced draft and economizer plant; two Crocker- 
Wheeler 125KVA., 2 300 volt, alternators direct 
connected to Watertown, 200 HP., 257 RPM., 
compound, slide-valve engines; one Wheeler jet 
condenser; three Westinghouse constant current 
transformers, of 100 are capacity each; 218 


TABLE I.—Cost of First Installation. 


Consulting Engineering..............- 2,972.94 


$53,875.20 


Westinghouse enclosed are lamps. The cost of 
this installation is segregated in Table I. 

The service was entirely satisfactory after the 
plant assumed normal running condition. The 
lights are operated from dusk to dawn with 
no ‘moonlight schedule.” Altogether 16. street 
and 13 commercial arcs have been added since 
the original plant was started, making a present 
total of 247 lamps on six circuits. There was 
from the first some demand for incandescent 
lighting service, for city buildings and by persons 
dissatisfied with the private service in the city; 
$5,000 was appropriated by the City Council and 
a few constant potential lines were strung, until 
the combined load of are and incandescent serv- 
ice was such that it seemed best to install addi- 
tional generating equipment to insure continuous 
service. In April, 1906, the contracts were let to 
the manufacturers, for the installation of ma- 
chinery for this, at the prices shown in Table ITI. 
No intermediate contractors were concerned in 
the work. A large amount of construction was 
done by the superintendent of the plant under 
minor contracts, and by his own force. The en- 
tire cost of the plant to Jan. 1, 1907, is given in 
Tables II. and III. 


TABLE II.—Additional Equipment and Costs. 


1 300 HP. Atlas water tube boiler............ $4,125.00 
Sturtevant induced draft and economizer plant. 2,200.00 
1 Westinghouse 300 KW. turbine generating 

1 Wheeler jet condenser for turbine......... - 2,119.00 
1 35 KW. Westinghouse rotary converter...... 1,114.00 


Piping, wiring transformers and small. 
chinery by superintendent or minor contracts 21,990.14 


TABLBE III.—Segregation of Station Cost to Jan. 1, 1907. 
Steam equipment ..... 29,081.01 

Appropriations, bond issues and premiums... $108,592.53 


The liabilities incurred by the city in building 
the plant were: 


Bonds due 1934......... .. $58.000.00 
Bonds due 1986....... 
Council appropriation......... . 5,000.00 

$102,000.00 


Of this sum $3,697.66 has never been expended 
and with $6,592.53, premiums on the sale of bond 
issues, lies at the credit of the electric light de- 


partment, making a reserve capital of $10,290.19. 


TABLE 1V.—Operating Expenses and Income for the 
Year 1906. 


Distribution { 1,797.88 
$2,915.24 
Office Supplies, | 
Administration | 1,533.33 
Interest on bonds......... 3,100.00 
$20,254.43 
Street lights ...... $16,103.33 
Operating Commercial lights .......... 7,612.76 
Income Accounts receivable. es 420.09 
Supplies and labor ‘sold. 22 
Net gain of income over expense $3,931.97 
TABLE V.—Comparison of Income and Cost for the Year 
1906. 
Operating income ........... $24,186.40 
interest OM 411.61 
“$24,598.01 
Total operating $22,235.62 
Balance as pr bs $2,362.39 
Profit in % of liabilities...............6. 2.15 
TABLE VI.—Increase in Commercial Service. 
Receipts, month of January, 1906............. $377.60 
Receipts, month of February, 1906........... $474.53 
One month’s increase in ind cent. of January 
5.5 
Receipts, month of January, "1907. $1,225.10 
Per cent. increase over January, 1906.......... 223. 


The operating cost of the plant for the year 
1906 is given by Table IV. and the operating 
income, in Table V. A net gain of $3,931.97 over 
expenditures is shown, which would be 4% in- 
terest on the cost of the plant, $98,302.34. This 
is claimed by the Electric Light Commissioners 
as the profit which the plant earned, but it 
cannot justly be that amount. These figures 
follow the system of city accounting of Burling- 
ton, except that fuel on hand Jan. 1, 1907, ap- 
pearing on the city accounts as operating income 
is here deducted and does not appear in either 
expense or income tables. 

The city system does not include any deprecia- 
tion in value of the machinery. A charge has 
here been figured as that sum, which annually 
placed on interest at 4% will amount to 
$58,000.00 in 27 years, and to $44,000.00 addi- 
tional at the end of 29 years. Such a sum is 
$1,981.19 for 27 years, and $798.78 for the two 
years additional. At the ends of these terms, 
the bond issues will have been met from receipts, 
and the plant will be entirely solvent, whatever 
value the machinery may have at the end of 
these terms. This method of figuring the profit 
earned by the plant seems more accurate than 
that of the Board of Commissioners. The earn- 
ing by this, is then 2.15% of the entire liability, 
$102,000.00. 

The Board of Electric Light Commissioners is 
conducting an advertising campaign for its com- 
mercial service in an endeavor to place the plant 
on a still better paying basis. When this serv- 
ice was first installed the receipts were very 
small, but the increase has been considerable as 
Table VI. shows. 


TESTS OF A 500-KW. STEAM TURBINE were re- 
cently made by H. L, Rice, General Manager, and Mr. 
W. M. Willett, Electrical Engineer, of the Western United 
Gas & Electric Company, in that company’s plant in 
Aurora, Ill. The turbine is an Allis-Chalmers-Parsons 
standard horizontal turbine, rated at 500 kilowatts. The 
generator is a standard Allis-Chalmers turbo-alternator, 
direct coupled to the turbine, and rated at 500 kilowatts. 
The condensing apparatus is of the Allis-Chalmers stand- 
ard turbo-jet type. 

The characteristics of the unit are as follows: Rated 
capacity, 500 kilowatts; speed, 3,600 R. P. M.; fre- 
quency, 60 cycles; winding, 2 phase; E. M. F., 2,200 
volts; current per phase (normal), 114 amperes. The 
turbine was built to operate normally with steam pres- 
sure at 140 lbs, per sq. in. gage pressure at the throttle, 
and a vacuum of 28 ins. of mercury, referred to a 30-in. 
barometer, at the exhaust nozzle. The unit is calculated 
to carry an overload of 50% when operating under the 
above steam conditions and at 100% power factor. 

The time during which the turbine could be spared for 
test was limited from midnight Saturday to midnight 
Sunday; it was therefore decided to run only two tests, 
viz., one at 10 to 15% overload, and one at three- 
quarter load. The following are the results of the first 
test: 


Per cent. of rated load ........ 

Steam pressure at throttle... - 143.3. Ibs. gage 


Steam pressure at inlet......... eeeee 123.02 Ibs. gage 
Vacuum at exhaust... 26.77 ins. 
Barometer ... 
Vacuum corrected to 30’ barometer.... 27.22 ins. 
Revolutions per minute 
Temperature of feed water............ 78.8° F. 
Total water used, corrected for tem- 


Drips from steam $18.75 Ibs. 
Drips from steam separator........... 68.25 Ibs. 
Moisture in steam, by calorimeter...... 5.12% 


Actual weight of water chargeable to 


Actual consumption of dry steam per 

The results of the second test are as follows: 
Per cent. of rated ioad. . 77.5% 

Steam pressure at throttle............ 142.4 lbs. gage 
Steam pressure at inlet.............. 87.0 Ibs. gage 
Vacuum corrected to 30’’ barometer.... 28.08 ins. 
Revolutions per minute............... 3,600 
Temperature of feed water............ 83.16° F. 
Total water used, corrected for tem- 

Drips from steam header Sek 397.0 Ibs. 
Moisture in steam, by calorimeter..... 4.48% 
Actual weight of water chargeable to 


Actual consumption of “ary steam per 
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Contract 
‘For Sale’: 


A good illustration of the impossibility of per- 
manent competition in street railway service is 
furnished by the two competing companies which 
planned each a four-track railway in New York 
City to extend from the Harlem River easterly 
to the Connecticut State line. These two com- 
panies were the New York, Westchester & Bos- 
ton Ry., which received a franchise in July, 1904, 
and the New York & Port Chester Ry., granted a 
franchise in June, 1906. 

At the time the franchise to the Port Chester 
Company was granted, it was believed that these 
two companies would be competitors, their routes 
within the city passing through the same section 
of the city, and a large portion of their proposed 
routes beyond the city limits were also parallel 
and close together. Clauses were inserted in 
each of the franchises that neither should be as- 
signed, sublet, consolidated or mergéd without 
the consent of the city. 

Notwithstanding these “iron clad” restrictions 
to prevent consolidation, and compel competition, 
both franchises are now controlled by a company 
known as the Millbrook Co., and as one man is 
president of both the Westchester and the Port 
Chester companies, not even a_ pretence that 
there is to be competition is maintained. A let- 
ter from the President, Mr. Marsden J. Perry, to 
the Board of Estimate follows: 

“Inasmuch as it is apparent that two four-track rail- 
roads are not needed to serve the territory covered by 
the routes formerly laid down by the Port Chester and 
Westchester railroads, it has been decided to construct 
one railroad under the charter of the franchise of the 
New York and Port Chester R. R. Co., the legal status 
of which has been fully established. Should it appear 
upon the termination of the suit to test the validity of the 
Westchester charter that such charter is valid, it might 
then become necessary for the Westchester and Port Ches- 
ter companies to consolidate or merger their interests in 
some manner not necessary to determine at this time. 
As only one railroad will be constructed, and that rail- 
road is likely to be constructed under the Port Chester 
franchise, an application probably will be made to the 
Board of Estimate and Apportionment for a reduction of 
the compensation paid by the Westchester Company 
under its franchise. 

It is undoubtedly to the interest of the public 
that millions of ‘money should not be wasted in 
needless duplication of railway facilities, and the 
consolidation is much better made now than after 
construction of the two competing lines had been 
far advanced or completed. The point we would 
emphasize, however, is that the franchises for 
the competing lines should not have been granted 
nor should the State Railroad Commission have 
given its sanction to the issue of millions of dol- 
lars of stocks and bonds by these rival enter- 
prises as it did. 


Fire underwriters, as might be expected, gen- 
erally favor municipal rather than private own- 
ership of water-works. The admirable series of 
reports on water-works, fire, building, and elec- 
tric wiring departments of cities, issued by the 
late Committee of Twenty of the National Board 
of Fire Underwriters (135 William St., New 
York City), contained a set paragraph stating 
why municipal ownership was considered prefer- 
able by the fire protection interests. The succes- 
sor of the committee named (Committee on Fire 
Prevention) issues similar reports on cities, but 
in condensed form. 


The latest of these which has come to us deals 
with a city where the water supply is furnished 
by a private company. In making their inves- 
tigations in that city the representatives of the 
committee were denied information regarding 
water consumption, water pressures, fire hy- 
drants and gate valves, and were not allowed 
access to the map of the distribution system. 
Perhaps this treatment was partly or wholly due 
to the fact that the legislature has authorized 
the city in question to vote bonds for municipal 
water-works. Such conditions might perhaps 
justify the company in withholding information, 
but if so, do they not strengthen the argument 
for municipal ownership? 

The investigations made by the committee 
named make for safety of life and property and 
for reductions in insurance rates. Public inter- 
est demands that such studies should be aided 
instead of hindered by water-works officials. 
That there is something wrong in the city in 
question seems to be shown by statements in the 
report to the effect that the fire protection now 
afforded by the works of the water company is 
inadequate and that the city has been compelled 
to extend the water mains and add to the hy- 
drants at its own expense. It is not to be won- 
dered at that the committee recommends 
that, as a step towards securing good fire protection, 
the city acquire absolute control of the water-works, 
through municipal ownership or other effective means. 

The obvious duty of a water-works company to 
the public is to provide adequate service and also 
to supply acredited authorities with all needed 
data on that subject. If conditions are likely 
to arise which render such information injurious 
to the company then, as we have suggested, all 
the more reason for a change to municipal own- 
ership. 


Fairness compels us to state, in conclusion, that 
several other essentials to fire protection, quite 
within the control of the city in question, have 
been neglected by it. If all the facts were known 
it might appear that a more efficient municipal 
government could have secured better service 
from the water company. 

The topographic survey sheets issued by the U. 
S. Geological Survey are designated, as most of 
our readers know, by the name of some well- 
known place or feature upon it. To most users of 
the maps, this system of designation is doubtless 
superior to any arbitrary system of designation 
by numbering or lettering. Where a large num- 
ber of maps are kept on file, however, the need 
has developed for some system of numbering and 
recording which will determine the order in which 
maps should be placed in a drawer, for example, 
and will facilitate reference to a particular map. 

Mr. W. S. Dix, of New York City, has recently 
suggested to the survey a system of numbering 
as follows: 

The number of sheets comprised in a rectangle 1° in 
length and 1° in breadth is 16 or 4, according to which 
of the two usual scales is used. I would, therefore, 
suggest that the sheets be arranged in groups of 4 or 
16 sheets, each, each group definitely located by the de- 
gree of latitude and the degree of longitude, passing 
through its center, and any sheet of the group located by 
one of the numbers 1 to 16 for the large scale sheets, 
and by A, B, C or D, for the small scale sheets. The 
numbering in the group would be similar to the Township 
section numbering of the U. S. Public Land System. For 
example: The Saratoga sheet of New York State would 
be designated by 43-74-7. Watkins Glen would be des- 
ignated by 42-77-A. 

A further suggestion is that the number be placed in 
one of the lower corners of the sheet in conspicuous 


heavy faced type for ease in finding in filing drawers, 
now a very difficult matter. 

We understand that the State Engineer of New 
York has already adopted a system of numbers 
for the atlas sheets in that State, and it would 
seem desirable that the matter of adopting some 
convenient system of numbering, without, how- 
ever, abandoning the present designation of 
sheets by name, should be taken up by the 
Geological Survey. 


> 


The meeting last week of the National Fire 
Protection Association illustrated a current tend 
ency of technical societies. A portion of the work of 
all such bodies consist in fixing certain “standard 
requirements” for materials, devices and meth 
ods used in industrial development. To a large 
extent these requirements cover special phases 
with which each body is peculiarly fitted to deal, 
but very often the requirements of different bodies 
overlap and conflict more or less. The evident 
confusion growing out of such conflicting stand 
ards has led to conferences between the different 
associations with the object of reconciling dif- 
ferences. The excellent results of such con 
ferences are well illustrated by the remark of 
a prominent Portland cement manufacturer, at 
the meeting last week. He said in effect: “These 
movements for uniformity of standards are 
right. Four years ago, the walls of all the ce- 
ment factory offices were covered with specifica- 
tions. There was no need for wall paper. Now 
that is changed. We have one standard, thanks 
to the conferences of those bodies interested in 
cement and concrete.” 

At the meeting of the Fire Protection Asso- 
ciation, several requirements were presented 
which, while drawn for fire protection, conflict 
more or less seriously with other existing rules. 
These were referred to conferences where differ- 
ences will doubtless be harmonized and a stand- 
ard which will best meet conflicting require 
ments will be adopted. 


HONESTY IN PUBLIC CONTRACT WORK. 


There is no more important question to the 
public or to the engineering profession, at the 
present day, than the question how public work 
can be honestly executed. We present to our 
readers this week a discussion of this subject by 
Major C. E. Gillette, late of the Corps of En- 
gineers, U. S. A., and his paper is one well cal- 
culated to set engineers thinking. Major Gil- 
lette’s thesis, briefly summed up, is that all 
honest engineers ought to follow such methods 
in their contract work as are calculated to make 
fraud in contract letting and execution impos- 
sible, or at least exceedingly difficult. If honest 
engineers will use and countenance only these 
methods, says Major Gillette, then dishonest en 
gineers—or shall we not rather say, grafters 
posing as engineers—cannot use the common 
tricks for defrauding the public without placing 
themselves at once under suspicion and setting 
on foot investigations that will checkmate the 
fraud before it is: accomplished. 

Major Gillette urges honest engineers to do 
this on the high ground of duty to the public 
and to the profession. We urge them to do it 
for their own protection as well. Many an en- 
gineer, absolutely honest and honorable, has been 
so confident of his own reputation that he has 
attempted to carry on public work with no more 
thought of appearances and no more safeguards 
against possible charges of malfeasance in of- 
fice than would be necessary in work done for 
a private party. Too frequently have such en- 
gineers had bitter occasion to regret some act 
of theirs which could be construed to their dis 
credit, although the act may have as a matter of 
act been entirely innocent and have harmed no 
one. 

We do not mean to say, of course, that it is 
possible for an engineer absolutely to protect 


himself from those who would maliciously de- 
stroy his reputation; but he should at least re- 
frain so far as possible from putting weapons 
into their hands. 

From this point of view, therefore, it is well 
in public 


worth while for engineers engaged 
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work to read and carefully ponder Major Gil- 
lette’s discussion; and, by the way, why should 
we limit it to engineers engaged in public work? 
Is it not a fact that a very large proportion of 
the work done by engineers for private corpora- 
tions is actually public work and ought to be 
governed by the same laws and customs to pro- 
tect against fraud? 

We seem to remember no long time ago an 
investigation of a great corporation, where very 
many men had their reputations smirched as 
badiy as if the work had been done for a city 
or a State. 

The fact is that the engineer doing work for 
a railway or a gas company or any other “public 
utility” corporation is accountable to the public. 
The time is rapidly approaching, if it is not 
indeed already here, when the law will require 
the same publicity in letting contracts by a rail- 
way company or an electric lighting company 
that it does in the case of a municipality. 

The public is demanding, and properly demand- 
ing, publicity in the affairs of all public corpora- 
tions. Nor need we confine it to the so-called 
public utilities. When a corporation reaches the 
position attained by many of the great indus- 
trial combinations, it has not the same right of 
privacy that belongs to the individual carrying 
on business in his own name. The officers and 
the professional experts whom they employ are 
actually trustees, in the first instance, for the 
thousands of stockholders whose property they 
are managing, and in the second instance for the 
far larger public to which the corporation renders 
service. 

It may be a novel idea to some that a manu- 
facturing corporation is as accountable to the 
public as a railway corporation for the efficient 
and honest conduct of its affairs; but when a 
manufacturing corporation gets an entire in- 
dustry within its grasp, it stands in a wholly 
different position from the small independent 
producer. If the steel rails which it produces 
break in service, because it has refused to follow 
the specifications of the purchasers, and has fur- 
nished only the rails that it could produce at 
least expense and with greatest profit, the pub- 
lic, whose lives and limbs are imperiled, will 
surely find a way sooner or later to protect 
itself. 

This, however, is somewhat of a digression 
from our topic. The point we wish to emphasize 
is that many private corporations ought to let 
contracts to-day with just the same publicity 
and just the same safeguards against fraud 
that surround a city’s contracts. Engineers 
ought, for their own sake, for the sake of the 
profession, and most of all for the furtherance 
of good public morals, to use all their influence 
toward this end. Progress in this direction is 
unquestionably being made; it is much more 
common now than twenty years ago to find a 
private corporation publicly advertising its con- 
tracts. But greater progress will be made as 
soon as the public becomes educated to the ad- 
vantages of real publicity in corporate affairs. 
Suppose a Board of Directors were to adopt a 
resolution requiring all contracts let by the com- 


pany to be publicly advertised, and publicly let. 
Would it not be at least an entering wedge to- 
ward splitting up the illicit combinations by 
which money is made by insiders at the expense 
of the stockholders? 

We are well aware that many will read Major 
Gillette’s paper and raise the familiar objection 
that you can’t make men honest by any process 
of law. It will be said that given a dishonest 
contractor and a grafting engineer and they can 
get around any sort of law that can be enacted 
and all the requirements that Major Gillette 
enumerates. We admit the truth of this and 
yet the fact remains that the safeguards he has 
set forth do make grafting more difficult and do 
in this way act as an effective deterrent. There 
are plenty of men who are kept honest, as Mr. 
Dooley remarks, from fear of the police. The 
more difficult and dangerous stealing can be 
made, the less theft we shall have. 

We have referred to Major Gillette’s paper in 
its relation to engineers; but it is of as great 
or even greater importance to contractors. The 
honest contractor wants to see contract work 
done under exactly the methods that Major 
Gillette has laid down. A fair field and a square 
deal are what the honest contractor wants, and 
he can only get them when the contract is ad- 
vertised, when he is given time to prepare an 
intelligent bid, when the specification states ex- 
actly what will be required of him and when he 
is not required to bear the burden of risk. 

There is another reason why the subject is of 
importance to the honest contractor. There is a 
movement toward executing work by day’s labor 
instead of by contract. Every new fraud un- 
covered in municipal or in state contracts give 
impetus to this movement. We shall not take 
space here to set forth the arguments against 
day’s work or those in its favor. Enough for 
our present purpose that this tendency toward 
day’s work exists and that it can only be 
counteracted by the cooperation of honest con- 
tractors and honest engineers to put contract 
execution on an honest basis. 
> 


LETTERS TO THE EDITOR. 


Form for Pile-Driving Records Used on the Norfolk & 
Southern Ry. 

Sir: In the accompanying cut is shown a sample page 
of the pile-driving record we are using here. On the 
side of the page with the drawings the recorder shows 
diagram of bracing, sizes and kinds of timber, distance 
ec. to c., of bents, etc. This may be of interest to some 
of your readers. 


Very truly, 
Thos. W. Cothran, 
Norfolk & Southern Ry. 
Raleigh, N. C., April 27, 1907. 


A Standard for Street Piping Proposed. 

Sir: At the next meeting of the American Society of 
Civil Engineers, a petition will be presented asking for 
the appointment of a special committee to consider street 
designing with a view to recommending standard sec- 
tions, by following which street piping could be laid in 
new streets or older ones about to be paved, either at 
the sides of the streets or in subways so that it would 


not be necessary to tear up a costly pavement to get at 
street piping for a mere house connection or leak. 

This committee is asked for on the ground that just as 
architects have made house plumbing open and accessible, 
so street piping, which is simply plumbing of larger 
sizes, should be made accessible by engineers, if not for 
old streets, then certainly for new streets, many of which 
are now being laid out and improved. 

To get this petition to a ballot will require an affirma- 
tive vote of not less than 25 members. There can be no 
doubt that a very little committee work by any of our 
leading engineering societies would give street designing 
proper recognition and bring to an end most of the con- 
stant and costly tearing up of new pavements that now 
prevails. Yours truly, 

Rutger B. Green, M. Am. Soc. C. E. 

Care, the Solvay Process Co., Detroit, Mich., May 25, 

1907. 


Water Pipe Sizes in Various American Cities. 


Sir: The writer has recently compiled statistics of the 
amount of the several sizes of water pipe in use in the 
following cities: 


Wilmington, Del. Boston, Mass. Providence, R. I. 
Binghamton, N. Y. Springfield, Mass. New Haven, Conn. 
Rochester, N. Y. Albany, N. Y. Reading, Pa. 
New Bedford, Mass.Waterbury, Conn.Worcester, Mass. 
Fall River, Mass. Cambridge, Mass. Lowell, Mass. 
Hartford, Conn. Brockton, Mass. Attleboro, Mass. 
Washington, D, C. Richmond, Va. Troy, N. Y. 
Brookline, Mass. Holyoke, Mass. Concord, N. H. 
Corning, N. Y. 


As these 25 cities may perhaps be considered as repre- 
senting the average of a greater number, the following 
result is given, as being of possible interest to your 
readers: 


Size. Percentage. Size. Percentage. 
3 in. 7 18 in. O38 
4 in 8.93 20 in 2.81 
6 in 44.98 24 in 2.54 
8 in 14.44 30 in. 1.99 
10 in 4.00 36 in. 117 
12 in 12.64 40 in. 30 
14 in 42 2 in 20 
16 in 4.38 48 in 40 


W. B. Franklin, 
Sales Agent, U. S. Cast Iron Pipe & Foundry Co., 
Land Title Bldg., Broad and Chestnut Sts., Philadelphia, 
Pa., May 10, 1907. 


Should a Civil Engineer Furnish His Own Instruments ? 


Sir: The question has arisen under what circum- 
stances civil engineers should furnish their own instru- 
ments. I think these are generally furnished by their 
employers. The State of New York, however, is a 
notable exception. This state requires Assistant Engi- 
neers to furnish a transit; Levelers to furnish a level 
and Rodmen must furnish level rods. Here the require- 
ment stops, as Chainmen do not have to furnish chains, 
nor Axemen axes. I understand this rule has been in 
force since 1817, when the Erie Canal was built. As 
the Engineering Department is now organized, Assistant 
Engineers and Levelers very rarely use their own instru- 
ments, but the work with them is done by one of their 
subordinates, who are in no way responsible for their 
use, damage or repairs. 

So far as my experience goes, all comp2nies, corpora- 
tions, municipalities, governments, etc., furnish instru- 
ments, but I would be glad to learn through your in- 
fluential journal what the general practice is. 

‘ Yours truly, P. A. Ragon, C. E. 

Syracuse, N. Y., May 20, 1907. 


[Of course, engineers carrying on their own 
business furnish their own instruments, and 
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hen such an engineer is elected to the office of 
suunty Surveyor or City Engineer, or is em- 
yyed to locate a small railway line, he still con- 
nues to use his own tools. It is only the larger 
ties and the larger corporations which maintain 
permanent engineering force that undertake to 
pp'y the instruments.—Ed. ] 


. Test of the Comparative Efficiency of Large and 
Small Well-Drilled Holes for Heavy Blasting. 

sir: Since railroad contractors have adopted well 

‘jlers for blast hole drilling, there has been differences 

opinion as to the best size of holes to drill, to give the 

st results in springing and shooting; also, for com- 
rative speed and cost of the drill work itself. 

rhe Winston Bros. Co., desiring to test this matter in 

thoroughly practical way, had two drills shipped to 

ell Gate, Montana, where they have a large contract 

d a number of very heavy cuts to make in solid rock. 
‘se of these machines was equipped with solid rods for 

illing 3-in. holes; the other was equipped with a heavy 

‘ring of cable tools for drilling 5-in. holes, The Key- 

one driller handling the cable tools drilling the 5-in. 
oles was of the traction type, and the Cyclone driller, 
handling. the rod tools drilling the 3-in. holes, was of 
the non-traction type. This item was perhaps over- 
looked in ordering the drills, as it did not put the two 
machines on an exactly equal basis. When moving from 
one hole to another, the traction machine had consider- 

‘ble advantage over the other, as it was able to move 

1 less time. 

The drills were started on two lines of holes parallel 
with each other and 20 ft. apart; the rod drill gained 
rapidly on the cable drill, finishing its line of holes and 
drilling one hole on the line of the cable drill, which was 
an aetual gain of two holes. Had the rod machine been 
. traction outfit, considerable more time could have been 
made, as it required more time to move the non-traction 
than it did the traction drill. 

The holes were sprung after each machine, and the 
small holes were found to-spring much better than the 
larger ones with the same amount of explosive used in 
both. This was due to the tamping blowing out of the 
larger holes, which did not occur in the smaller ones. 
In a number of holes it was necessary to use short 
pieces of drive pipe to case off the loose material above. 
When the shots were fired the amount of energy spent 
hrough the opening of the holes was very evident. The 
irive pipe in the large holes was thrown high in the air, 

torn apart, while that in the small holes was not 
(thrown up or damaged. 

The result from the work done by each was very 
-trongly in favor of the 3-in. holes. The test was care- 
fully conducted and as the drills were operated by the com- 
peting companies, each machine was worked to its maxi- 
mum eapacity. The material drilled consisted of shales, 
limestone and conglomerate rock, all of which laid on 
in angle of about 30°. The best day’s work for each 
irill was 73 ft. in 10 hours for the rod machine and 71 

in 12 hours for the cable machine. 

In the writer’s opinion, the character of this work is a 


fair average of what the contractor encounters in various 


irts of the country, and he thinks this test is of con- 
derable value in determining the proper size of holes 

be used. 

Another feature in favor of the rod machine is also 
found in the tool dressing. The bits being small and 
t more than one-third as heavy as the large bits, are 


tore easily handled in dressing, and much more con- 


enient when they are carried to the blacksmith shop. 
he writer is indebted to Mr. Gus Young for the greater 
rt of the information. Mr. Young had charge of the 
ill work and also the blasting. 


Walter T. Kershner. 
Hell Gate, Mont., May 16, 1907. 


Lining Track with Jacks. 


sir: In your issue of April 25 we notice a description 
a rather elaborate special jack for lining up track. 
is a comparatively easy matter to line up track with 
ordinary jack, such as is commonly used for raising 
ck, and possibly your readers may be interested in a 
cription of the method employed. Where it is desired 
push any considerable length of rail over, the men are 
cced along the line and dig their crowbars into the 
svel and push it over all together. Where there is a 
rt section to be pushed over about %-in., where it has 
rked out of line, a Joyce-Cridland track jack is 
‘ed under the track and the latter raised up enough 
loosen the ties. The jack is then stood over at a 
cht angle and the track raised up a short distance, 
en the rail will slip off the foot of the jack and drop 
its place. 

The objection to special track jacks is that one type of 
k is usually weight enough to be carried around. 
i jack be provided with a sub-base it must have many 
ra parts; such as a bearing for the lever, an auxiliary 
vl to take the load when the lever is removed, and a 
)-base for sliding the jack when shifting the track. 


Besides this, there is the fault of having a lever which 
can be removed from the jack and mislaid. The ground 
must be dug out to make room for the sub-base, whereas 
a couple of jabs with a shovel will form a foundation for 
the ordinary track jack when used to push the track 
over. Traversing jacks are useful in moving heavy 
machinery short distances, but to use a sliding arrange- 
ment of this sort on a track, where it cannot be lubri- 
eated, is, we believe, an over-refinement. 
The Geo. H. Gibson Co. 
Tribune Building, New York, N. Y., May 6, 1907. 


[The method described in the first paragraph 
of the above letter can, of course, be 
with any make of track jack. 
our practice we submitted the criticism to the 
makers of the jack described in our issue of 
April 25, and we publish their reply below.—Ed.] 


employed 
In accordance with 


Sir: Your correspondent who criticises our lining-up 
jack, describes a method of lining track which is familiar 
to railway men and others, but we believe he has misun- 
derstood the best features of our device. 

Where there is a large section force and plenty of men 
in the gang it is perfectly possible to get along without 
our lining-up jacks, as has in fact been done for many 
years. But there are seasons of the year when section 
gangs are much reduced. There are also small divisions 
where there is never a regular force large enough to 
keep track properly relined, and when the track becomes 
in bad condition a special gang is organized to put in 
order. But with our special jacks, a section foreman 
with one man can go along and line up the track as 
readily as they now tighten up bolts. 

There is another desirable feature about these jacks. 
Removed from their bases they may be used as regular 
trip ratchet track-jacks, as they conform to the specifi- 
cations of the Roadmasters’ Associaticn. The jacks are 
not devices to be used for lining purposes exclusively. 
As long as they may be made to perform two kinds of 
work, are they not of greater value? As to the incon- 
venience of carrying greater weight, it is, according to 
the writer’s observation, unusual for a section gang 
of any size to go out with simply one jack. If jacks are 
needed at all, one is scarcely sufficient; two or three are 
loaded on to a hand-car and taken to the point of work. 

As to the extra number of parts: The pawl which holds 
the load suspended is a simple affair which is no more 
objectionable than an extra blade in a jack knife. The 
danger of losing the lever is not greater than the danger 
of leaving a whole jack behind. Either is possible. The 
sub-base is a simple one-piece affair. As to the time 
required to place it under the track, I would say that 
where the roadbed is solid the bases can be placed, the 
track loosened and thrown by two men in far less time 
than eight or ten men can do the same work by any 
other tnethod. One demonstration, for example, was 
where two men moved a crossing 3%4 ins. in less than 
seven minutes. This included setting the bases and 
jacks. This crossing was solidly imbedded, and the sec- 
tion foreman said that ten men could scarcely have done 
the same in that time. Another test was where a curve 
which was imbedded in hard cinders and had not been 
disturbed for 14 months, was thrown inward 2 ins. by 
two men in less than five minutes, which time included 
the setting of the jacks. 

These track-lining jacks were but recently placed on 
the market by us, and we are receiving continued orders 
for thei. 

Yours truly, 
Buda Foundry & Manufacturing Co. 
C. H. Delano. 
Chicago, May 14, 1907. 


Building Department Regulations and Theoretical Ideas 
on Reinforced Concrete Design. 


Sir: In your issue of April 11 a correspondent, under 
the caption of ‘‘Pitfalls and Variations in Reinforced- 
Concrete Design,’’ has brought up many interesting 
questions, and winds up with the question, ‘On the whole 
subject, what is authoritative and where can it be 
found?” 

From the amount of test data at hand, the writer is 
inclined to the opinion that no work yet published on 
reinforced concrete can be considered authoritative, for 
the reason that none of the authors of these treatises, as 
far as is apparent from the text, indicate that they have 
had a sufficiently broad experience with reinforced con- 
erete in actual construction to be competent to write 
authoritatively on the subject. Published test data to 
date have been confined very largely to experiments 
which, at best, can be considered mere laboratory work. 
Tests on simple beams and slabs reinforced in one di- 
rection have frequently been made at the various tech- 
nical schools with concrete of a low grade and work- 


manship inferior to that which is secured with ordinary 
equipment in the actual construction of the work. 

If we are inclined to regard building ordinances as 
authoritative, we should compare those of the varioug 
cities and see how beautifully they agree with each 


other. For example, take a building not long since put 
up in the. city of St. Paul. This building is ten stories 
high; the lower columns are reinforced with eight 3-in. 
round rods tied together at intervals with %-in. wire 
ties, Hennebique style. The contractor who put up this 
tuilding remarked that he could not help regarding 
these ties as something of a joke. In a measure was 
he not right? The Building Department of that city 
allowed 400 Ibs. per sq. in. on the concrete and 12,000 
Ibs. per sq. in. on the vertical steel, and presented no 
ritional requirement for hooping or ties, and naturally 
got as near nothing as possible in this line. Let us go 
east now and consider the Building Department of Phila- 
delphia. This department allows 300 Ibs. per sq. in. on 
the concrete, which may be increased to 800 Ibs. by the 
use of hoops figured according to Considére’s formula, 
and allows nothing whatever for vertical steel 
forcement. 

Here are the two sides of the question; can they be 
farther apart? Which is the more reasonable position? 
The writer is inclined to think that neither is correct 
and that the strongest work results from a fair per- 
centage of vertical reinforcement combined with a fair 
degree of hooping. 

Take the next question, ‘‘Are beams to be figured con 
tinuous over supports?’’ The answer to this question, 
as we look at it, should be both affirmative and par- 
tially negative, dependent upon the character of the 
construction. For example, take the case of slab tests. 
We may test a single panel of a slab reinforced so that 
the rods are carried near the top of the slab over the 
beam and we get no difference in deflection between an 
end and an intermediate panel, unless we load the ad- 
jacent panels, for the reason that the negative moment 
in the center of the panels.adjacent to that on which 
the single test load is placed is offset or taken up by 
the concrete only and a slight moment due to the dead 
weight. The concrete gradually stretches under tension 
until the steel in the panel is doing the work. 

Now, if we are to figure beams as fully continuous, 
we will have the same objection to the continuous 
beam, except in the case where the beam is connected 
to the slab and where the slab is reinforced parallel to 
the beam. This is always the case with two-way rein- 
forcement, and never the case, to any considerable ex- 
tent, with one-way reinforcement. Nevertheless, if the 
work is to be put up with minimum hazard in its erec- 
tion, there should be enough steel to tie the concrete 
together, whichever way it is put in. 

Let us now consider the authoritative building ordi- 
nances for figuring slabs. Building departments, as a 
rule, in the majority of cities that have published regu- 
lations for concrete, are about fifteen years behind the 
times in their requirements for slabs. For example, 
where a slab is reinforced in two directions, the bending 
moment, according to common published rules, may be 
taken at WI1+20 each way, and W110 where the slab 
is reinforced in one direction; in other words, building 
ordinances have not credited the steel running in both 
directions as being of any more value than as though it 
ran in only one direction. Let us examine the work 
which the reinforcement has to do in a simple span slab 
and the work which the reinfotcement has to accomplish 
in a slab supported on four sides, in terms of the dis- 
tance it has to transport the load coming to the sup- 
ports. In the case of the slab supported on two sides, 
the center of gravity of the load which travels to each 
support is 41 from the support; in other words, the 
product of the load times the distance from its support 
is Wx%1. In the case of the slab supported on four 
sides, one-quarter of the load goes to each support, if 
the panel is square, and the distance of the center of 
gravity of the load traveling to each support is '/¢1; in 
other words, the work the reinforcement has to do is 
two-thirds in one case what it is in the other. Further, 
straining the concrete in several directions increases 
its strength, as treated mathematically in the flat plate 
theories. Hence, a slab reinforced in two or more direc 
tions is a matter of at least three times as strong as a 
slab reinforced in one direction only and supported on 
two sides only, as proved by numerous tests, and when 
the same amount of steel has been used in each case. 

In this respect, the building ordinances of many cities 
ave directly encouraging the erection of inferior aud 
the more hazardous types of construction, in that they 
make no difference between the amount of reinforcement 
required in these extremely different cases. Thus, from 
the dollars-and-cents standpoint of cost of erection, re- 
gardless of risk of construction, that type of construction 
in- which beams are run in one direction only is directly 
encouraged by 
economical and conservative construction with 
running in both directions, through reduction cf center 
ing and cost figured on an irrational basis. 

Some engineers have an idea that the results which 
the writer refers to—of tests of slabs reinforced in two 
or more directions—are due to arch action. For the 
benefit of these critics, the writer would say that he has 
tested slabs 20 ft. square, 5% ins. thick, with 450 Ibs. 
of sand per square foot, over the full area, with an elas- 
tic deflection of 11-16 in.; that he has found, in slabs 
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approximating this size, no difference in deflection be- 
tween wall and interior panels and that he has been 
able to reduce the deflection of the slab by loading 
adjacent panels, where the reinforcement was as outlined 
above. He has further seen slabs reinforced in both 
directions deflect, under test, below the bottom of the 
slab at the support, crack slightly, and still require a 
much greater load to produce ultimate failure, showing 
clearly the absurdity of the arch action idea. 

We have recently made some full-sized tests of col- 
imns ranging in ultimate strength from 500 to nearly 
700 tons, and we believe that the results of these tests 
bear out the opinion given regarding the combination 
type of hoops and a fair degree of vertical steel recom- 
mended. 

The greatest trouble with the development of the 
reinforced-concrete industry to-day seems to lie in the 
fact that there is such a number of theoretical writers 
who possess the temerity to rush into print with theories 
evolved from their inner consciousness rather than by 
the safe and more laborious method of carefully deter- 
mining the accuracy of their theoretical notions by prac- 
tical experiment and justifying them by adequate test 
data. 

The reason for the popularity of reinforced concrete 
lies in its economy over structural steel and the rapidity 
with which it may be erected. For example, a _ stock- 
house for the Hamm Brewing Co., in St. Paul, was de- 
signed for a structural steel frame. The lower stories 
were needed at once; deliveries of structural steel could 
not be obtained under ninety days. This part of the 
work was completed in half that time, in concrete, at a 
large saving to the owner, estimated at between forty 
and fifty thousand dollars for the building. 

Respectfully yours, 
C. A. P. Turner. 
816 Phoenix Building, Minneapolis, Minn., April 24, 1907. 


THE GYROSCOPE MONO-RAIL RAILWAY. 

Cable dispatches from England on May 8 re 
ported the exhibition before the Royal Society on 
that date of the model of a most remarkable new 
form of mono-rail railway, invented by Louis 
Brennan, C. E., the inventor of the Brennan tor- 
pedo. All previous inventors of single-rail trans- 
portation systems have either used an elevated 
rail and suspended car (as in the telpherage sys- 
tem and the Barmen-Elberfeld railway), or they 
have used auxiliary wheels and rails overhead 
or at the sides to steady the car on the single 
rail and prevent it from tipping over. 

Mr. Brennan appears from the accounts to have 
invented a car which can balance itself on a 
single rail like a tight-rope walker, or rather 
with much more security than a tight-rope 
walker, since it does not tip over—according to 
reports—even if its weight is not balanced over 
the central rail. 

The first cabled accounts of the invention were 
too meager for one to form any idea concerning 
the invention; and we 


way has been built only on a small scale, the model being 
one-eighth of the size of a similar railway which the 
inventor is at present constructing. Briefly stated, the 
model mono-railway may be said to consist of a circular 
section rail laid on wooden sleepers on the ground, or it 
may be laid on piles, as would be required on the slope 
of a steep hill, such as shown in the illustration. In 
places the track consists only of a stout steel rope tightly 
stretched to represent the construction of a bridge across 
a ravine. The car somewhat resembles in shape a large 
pontoon or barge. Part of the inside is arranged for 
passenger accommodation, and part for goods. The 
car is carried on two bogies, one at each end. These 
bogies are so pivoted that they allowed the car to turn 
easily on curves, and also vertical movement. By this 
means it is claimed that the vehicle can run upon curves 
of even less radius than the length of the vehicle itself, 
or on crooked rails, or on rails laid on uneven ground, 
without any fear of derailment. 

The inventor, as is natural, is very sanguine as to the 
future of his railway; to use his own words: 

By its means vehicles of colossal dimensions, more like 
moving hotels or ships on shore than the usual form of 
railway carriage, will travel at velocities of probably 
from two to three times that attainable at present; at 
the same time there will be a complete absence of lateral 
oscillation in the carriages, and a great increase in the 
smoothness with which they will run * * * every facility 
can be given for the enjoyment of life while traveling, 
as the carriage may be fitted up with all the comforts 
of a first-class hotel, and separate rooms provided for 
every purpose, such as smoking, dining, reading, writing, 
ete., even promenade and music rooms, will probably be 
provided to relieve the tedium of railway traveling. 

Whatever we may think for or against this system for 
railway work in general, we cannot but admire the man- 
ner in which the inventor has applied gyrostatic prin- 
ciples to it. 

Returning for a moment to the construction of the car. 
We have already stated that it is carried on four wheels. 
Each pair of these wheels is coupled, and one in each set 
is driven direct through gearing from electric motors 
carried on the bogies. The power for propulsion is de- 
rived from a number of small secondary cells placed in- 
side the car. But by far the most interesting part of the 
earriage is the means adopted for maintaining equilib- 
rium, for it must be at once apparent that the center of 
gravity of the car is much higher than the center of 
buoyancy, and consequently it is an unstable body. To 
overcome this Mr. Brennan has introduced two gyro- 
scopes mounted on bearings which run in a partial 
vacuum. These gyroscopes work in a vertical plane and 
run in opposite directions; they are connected together 
by suitable gearing so that their peripheral velocities 
are equal. This arrangement overcomes the difficulty 
which would be experienced in turning were they not so 
constructed. Special means are provided for advancing 
the precession of the gyroscopes, and thereby causing 
them more quickly to return to the horizontal plane. It 
was very interesting to notice.how the car, when going 
round a curve, leaned inwards, returning to the ver- 
tical position directly it passed on to the straight rail 
again. It was also interesting to notice how when a 
heavy weight was thrown on to the side of the car the 
latter rose, instead of dipping, as one would at first ex- 
pect it to do. The explanation of this is simple, a recog- 
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feat in mechanics. 


We print, however, in 
full below the description 
of the invention in “The Engineer,” with the 
illustration accompanying it. It will be noticed 
that “The Engineer’s’”’ account is based on ex- 
amination of a working model on Mr. Brennan’s 
estate; but its representative is exceedingly hazy 
in his statement as to the method by which the 
gyroscopic apparatus actually operates to main- 
tain the stability of the car: 


At the invitation of Mr. Louis Brennan, C. B., we re- 
cently visited his house at Gillingham to witness some 
trials of a new type of mono-railway, on the design of 
which he has been engaged for some years. This rail- 


THE GYROSCOPE MONO-RAIL CAR. 


Invented by Louis Brennan, C. B. 


nized phenomenon of the gyroscope, and need not be 
entered into here. The gyroscopes were motor-driven, 
and ran at a speed of from 7,000 to 8,000 revolutions. 
This mechanism occupies little space, and it was stated 
that in larger cars it will only be about 5% the total 
weight of the vehicle. 

The model was built essentially to illustrate the value 
of the invention for military use, and was therefore 
designed with a low speed—about seven miles per hour— 
but with good hill-climbing capabilities. The trials, 
which lasted for some time, were successfully carried 
through. The car was loaded with weights representing 
20 tons, and, in order to prove its stability, a weight 


corresponding to that of fifteen men was thrown sud- 
denly on to the side of the car, and as we have already 
stated, the side of the car on which the weight was 
thrown gradually rose to restore the position of equilib- 
rium. To show how well the car could turn, an ordinary 
steel rope, about 5-in. in diameter, was laid on the 
lawn, and round the many turns specially arranged for 
the purpose the little car wended its way very gracefully. 
It appeared to experience no difficulty in climbing 
gradients of 1 in 5, and on one occasion the bank was 
said to be 1 in 214; however, this was shot, and the car 
had a “rush’”’ at it. But, loaded as it was, the climb up 
1 in 5 was an excellent performance for so small a car. 
At the conclusion of the trials one gentleman, weighing 
nearly 140 lbs., was given a ride round the miniature 
track, and he finally crossed the wire bridge, which had 
a somewhat considerable span. That so small a car could 
take the weight it did and run so well shows that, 
whatever be the future of this type of mono-rail, there 
can be no question as to its success on the small line 
we had the pleasure of inspecting. 

Mr. Brennan is at present engaged upon the construc- 
tion of a full-sized vehicle, 12 ft. in length, similar, we 
believe, to the model just described. It will, however, 
be driven by a petrol engine of 100 HP. direct coupled 
to a motor. The gyroscopes will be 2 ft. 9 ins. diameter, 
and will have a speed of from 2,000 to 3,000 revolutions 
per minute. The road wheels will be power driven, and 
change gears provided to facilitate hill climbing. It will 
also be possible to free-wheel down hill. Brakes capable 
of being operated by pneumatic or manual power will be 
fitted to all the wheels. The inventor considers that one 
of the most valuable applications of his mono-rail will 
consist in its adaptation to vehicles of ordinary dimen- 
sions, which will serve as feeder lines to existing rail- 
ways, and pioneer lines in new countries, such as the 
colonies. By this means, he states, it will be possible 
to construct lines at a minimum cost, and give settlers 
a means of getting their produce to market with great 
speed and economy. 

Our illustration shows the railway constructed on the 
side of a hill—a construction which Mr. Brennan states 
is frequently required in India, where notching in the 
side of a hill would cause many tons of material to fall 
from higher up the hill-side. It is also claimed that 
this construction in no way interferes with the natural 
drainage of the land. 

The account in London “Engineering” refers 
only to the exhibition of the invention before the 
Royal Society, and gives no additional informa- 
tion to that contained in the above. A little ad- 
ditional, though not very much, is contained in 
a cable dispatch to the New York “Sun,” which 
quotes the inventor's own claims for his inven- 
tion as follows: 


The characteristic feature of this system of transport 
is that each vehicle is capable of maintaining its bal- 
ance upon an ordinary rail laid upon sleepers on the 
ground, whether it is standing still or moving in either 
direction at any rate of speed, notwithstanding that the 
center of gravity is several feet above the rail and that 
wind pressure, shifting of load, centrifugal action or any 
combination of these forces may tend to upset it. 

Automatic stability mechanism of extreme simplicity 
carried by the vehicle itself endows it with this power. 
The mechanism consists essentially of two flywheels ro- 
tated directly by electric motors in opposite directions at 
a very high velocity and mounted so that their gyrostatic 
action and stored up energy can be utilized. These fly- 
wheels are mounted on high class bearings and are placed 
in exhausted cases, so that both air and journal friction 
is reduced to a minimum, and consequently the power 
required to keep them in rapid motion is very small. 

The stored up energy in the flywheels, when revolving 
at full speed, is so great and the friction so small that 
if the driving current is cut off altogether they will run 
at sufficient velocity to impart stability to the vehicle 
for several hours, while it will take from two to three 
days before they come to rest. The stability mechanism 
occupies but little space and is conveniently placed in the 
cab at one end of the vehicle. Its weight is also small, 
about 5% of the total load being considered an ample 
allowance for the first vehicle. 

Everything points to great economy resulting from 
making the vehicles wider in proportion to their length 
than on ordinary railways, and it has therefore been 
decided to make the experimental wagon 12 ft. wide, or 
one and a half times as wide as usual. For civil work in 
the colonies the vehicles will probably be two or three 
times as wide, if not more. 

Bridges are of the simplest possible construction, a 
single wire hawser stretched across a ravine or river 
being all that is necessary for temporary work. These 
hawsers can be built up on the spot from separate wire 
rope strands, so that the transportation of them becomes 
an easy matter. Strange to say, the lateral swaying 
of the hawser does not disturb the balance of the 
vehicles, and the strongest winds will fail to blow 
them off. 
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It will be noted that the exact arrangement 
of the gyroscopes which perform the wonderful 
feat of keeping the car balanced over its point of 
support is not disclosed in any of the above ac- 
counts. It may interest some of our readers who 
are mathematically inclined and familiar with 
the gyroscope to puzzle out how a pair of rotat- 
ing fiy-wheels can be made to prevent an un- 
stable body from tipping over in obedience to the 
law of gravitation. That this seemingly impossi- 
ble feat has been actually accomplished (with a 
small model) appears certain, if we may trust our 
esteemed British contemporaries. That the feat 
is a scientific marvel of the first magnitude will 
certainly be agreed by all. 

Turning now to the projects for the practical 
application of the invention, we confess ourselves 
unable to see any prospect of the use of such a 
system of transport, as a competitor of the 
ordinary two-rail railway. Granting all the 
claims of the inventor, it appears impossible that 
any such system could be seriously considered 
for a high speed line, since it would be inher- 
ently more dangerous than the ordinary two-rail 
system. The proposition of the inventor to 
operate cars of extraordinary widths on this sys- 
tem may also be set down as an absurdity. 

The chief practical field for the invention, if 
the claims for it are substantiated on further 
investigation, would appear to be for the con- 
struction of very light, cheap lines for handling 
traffic of small volume. Some form of transpor- 
tation line which can be built and maintained at 
a small cost is needed in a thousand places, as 
feeders to existing railways, as mining and lum- 
ber railways, as pioneer lines, for military work, 
for contractors’ use, and on ranches and plan- 
tations. If the mechanical complication and ex- 
pense of Mr. Brennan's invention is not too great, 
it may be of extensive application in this field. 


EXPERIMENTS ON PROPORTIONING CONCRETE TO 
SECURE MAXIMUM STRENGTH AND DENSITY. 


In the Proceedings of the American Society of 
Civil Engineers for March, 1907, there appeared 
@ paper on the “Laws of Proportioning Con- 
crete” by Messrs William B. Fuller and Sanford 
E. Thompson, members of the Society, which is 
perhaps the most detailed and thorough study 
yet made of the principles underlying the correct 
distribution of the several materials that go to 
make up a concrete of the maximum strength. 
At a meeting of the Society held April 17, 1907, 
Mr. Thompson read the abstract of this paper, 
which follows: 


Experiments made by one of the authors at Little Falls, 
N. J.,* in 1901, upon the density and transverse strength 
of concrete beams mixed in various proportions, indi- 
cated that the strength of concrete varies with the per- 
centage of cement contained in a unit volume of the set 
concrete, and also with the density of the specimen. 
With the same percentage of cement in a given volume 
of concrete, the densest mixture, irrespective of the 
relative proportions of the sand and stone, was in gen- 
eral the strongest. 

The Little Falls tests further indicated that for the 
materials used there was a certain mixture of sizes of 
grains of the aggregate which, with a given percentage, 
by weight, of cement to the total aggregate, gave the 
highest breaking strength. In practice, also, it was 
found that the concrete made with this mixture worked 
most smoothly in placing. 

These results were brought to the attention of the 
Aqueduct Commission of the City of New York in 1903 
by Mr. J. Waldo Smith, M. Am. Soc. C. E., then Chief 
Engineer for the Commission, and at his suggestion the 
Commission authorized a further study of these and 
related matters. The experiments were conducted at 
Jerome Park Reservoir, then under construction. 

The tests were accordingly arranged with the view to 
ascertain the effect of different aggregates upon the 
density, strength and permeability of concrete, and par- 
ticularly to determine the exact sizes of aggregate which, 
mixed together with a given proportion of cement, would 
form the best concrete. It also became necessary to 
study many related subjects, such as the physical char- 
acteristics of different cements, broken stone, broken 
stone screenings, gravel and sand, especially with ref- 
erence to specific gravity, weight, voids, density, etc. 
Each material was tested by itself and when mixed in 
various proportions with others. 


*For full report of Mr. Fuller's tests, see Taylor & 
Thompson's ‘Concrete, Plain and Reinforced,’’ pp. 258 
to 261. 


The experiments were begun with a series of tests of 
the density of different mixtures of aggregates and _ ce- 
ment, to study the laws of proportioning for maximum 
density with different materials, and these density ex- 
periments were followed by the manufacture of concrete 
beams for comparing the laws of strength with the laws 
of density, and determining the relation between these 
two qualities. As the compressive strength of concrete 
is a truer measure of its quality than the transverse 
strength—which in the case of concrete is really one 
form of tension test—two pieces of each beam after being 
broken in the beam machine were capped with neat ce- 
ment so as to form prisms, and these were tested for 
compressive strength; a number of them were also tested 
for the compressive modulus of elasticity. A selected 
number of pieces of the broken beams were tested for 
permeability. 

A number of conclusions have been drawn from the 
tests. Many of them introduce laws which the writers 
believe have not hitherto been recognized, and are op- 
posed in certain cases to current ideas. Although based 
upon experiments with but two aggregates, these were so 
characteristi¢c as to make the various comparative re- 
sults of nearly general application. 

These conclusions are stated at the beginning of the 
paper as printed in the Proceedings and to avoid repe- 
tition they will be given merely in connection with the 
diagrams illustrating them. For details reference may 
be made to the printed paper. 

For the density, or volumetric tests, as they are termed 
in this paper, which were preliminary to the beam ex- 
periments, nearly 400 trial mixes of aggregates were 
made, These were composed of various sized particles, 
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Fig. 1. Comparative Density and Strength of Con- 
crete Containing Aggregates of Different Maxi- 
mum Size. 


following a logical plan, and containing first 10% of 
cement to the total weight of the dry materials and 
then other percentages of cement. The materials for 
each specimen were weighed separately and mixed with 
water to the same medium wet consistency, and the re- 
sulting volumes thus obtained from exactly the same 
total weight of dry materials (corrected for specific 
gravity) were compared. 

In the first place, then, it was the aim to determine, 
for the various materials under consideration, artificial 
mixtures of aggregates graded in size by methods of me- 
chanical analysis which would give conerete of maximum 
density. These ideal mixes having been determined, the 
concrete made from them could be compared, with re- 
spect to density, strength and permeability, with con- 
crete made from simple mixtures of natural materials, 
and the best proportions to use upon active construc- 
tion work could be fixed. 

Two classes of materials were used for the aggregate: 
broken stone and screenings from the crushers at the 
reservoir, and Cow Bay gravel and sand dredged from 
the river. 5s 

Most of the experiments were made upon the same pro- 
}ortions; namely, 10%, by weight, of cement to the total 
dry materials, thus corresponding to proportions 1:9 by 
weight. In gthe earlier tests mechanical analysis mix- 
tures were made to definite curves, such as parabolas and 
straight lines and curves intermediate between these, in 
order to select the curve giving the maximum density. 
In the later tests, in the winter of 1904-5, the methods 
were changed slightly, and the best results were ob- 
tained by making mixtures on trial curves without refer- 


ence to their mathematical equations, and then, having 
found the best curves, equations were fitted to them, so 
that they could be more easily applied to different ma- 
terials and more readily plotted. A description of these 
mechanical analysis curves is in a following paragraph. 

In all the tests, instead of following the more usual 
plan of testing the aggregates separately, every experi- 
ment was performed with a mixture of the aggregate and 
the cement gaged with the water necessary to produce 
the proper consistency. The necessity may be questioned 
for using cement in the tests for density, which were 
really for the purpose of determining the best pro- 
portions of the various sizes of particles of the aggre- 
gate. Why would it not have been simpler to use only 
the dry aggregate with no cement or water, and thus 
more readily obtain the mixtures which would give the 
least volume with the same weight? 

As a matter of fact, both theory and experiment prove 
that the mixtures of aggregate which give the greatest 
density when dry do not necessarily give the greatest 
density when mixed with the cement and water. The 
cement and water actually occupy space in the mass, as 
many of the voids are too small for the grains of ce- 
ment to fit into them without expanding the volume, and 
the water surrounds the grains of fine sand and cement, 
and actually increases the bulk. As an illustration of 
this, the weight per cubic foot of very fine sand when 
loose, if weighed absolutely dry, is very nearly* the 
same as the weight per cubic foot of a very coarse sand 
weighed dry. However, if the two sands are mixed with 
cement and water, the resulting mortar made with the 
fine sand will occupy a bulk perhaps 20% greater than 
the mortar of coarse sand, even when each of them is 
mixed with the cement in the same proportion by weight 
or by absolutely dry volume. The density of the mortar 
of fine sand will be correspondingly less than the mortar 
of coarse sand. Furthermore, the proportion of cement to 
sand affects the relative bulk and density of the two 
mortars, 1:1 mixtures giving different comparative re- 
sults from 1:4 mortars. 

For the density tests and the beams, the stone and 
screenings were separated in the laboratory by 21 sieves 
ranging in size from 3-in. openings to No. 200 mesh—the 
latter corresponding to an opening of 0.0027-in. By using 
different mixtures of the sizes separated by these sieves, 
it was possible to obtain an infinite variety of proportions. 

The separation of the aggregates into these sizes was 
made with large sieves about 18 x 24-in. square, ar- 
ranged in tiers on rocker frames. The aggregates when 
screened were labeled according to the size of sieve, 
which was passed and stored in bins and drawers ready 
for the volumetric tests. 

MECHANICAL ANALYSIS CURVES.—Fig. 13 shows 
the mechanical analysis curves of the three sizes of 
stone and gravel and also the sand and screenings used 
in the experiments. 

Mechanical analysis consists in separating the par- 
ticles or grains of a sample of any material—such as 
broken stone, gravel, sand or cement—into the various 
sizes of which it is composed, so that the material may 
be represented by a curve, each ordinate of which is 
the percentage of the weight of the total sample which 
passes a sieve having holes of a diameter represented 
by the distance of this ordinate from the origin in the 
diagram. To illustrate with the 2'4-in. Jerome Park 
broken stone in the diagram—the curve indicates that 
all of the samples screened or 100% passed the 2.25-in. 
mesh screen; 78% passed the 1.50-in. mesh; 42% passed 
the 1-in. mesh, and so on. 

The objects of mechanical analysis curves, as applied 
to concrete aggregates, are: 

(1) To show graphically the sizes and relative sizes 
of the particles; 

(2) To indicate what sized particles are. needed to 
make the aggregate more nearly perfect and so enable 
the engineer to improve it by the addition or substitu- 
tion of another material; and 

(3) To afford means for determining the best propor- 
tions of different aggregates. 

It is very easy when one has mastered the general 
principle involved to combine the analyses of two or 
more materials and form the curve of the mixture. In 
practice the curves are extremely useful for comparing 
different aggregates and combinations of aggregates for 
proportioning concrete. In the present series of studies, 
as a result of the volumetric tests, ideal mechanical 
analysis curves were determined for each material ex- 
perimented upon, and equations of the curves which are 
given in the text were evolved. The best form of curve 
for all materials was found to be one resembling a 
parabola, or more accurately, a combination of an 
ellipse and a straight line. 

As soon as the results of the density tests were avail- 
able in 1905, a series of beams was made up according 
to definite plans, to compare the strength of concrete 
made with different materials and different proportions 
of the various diameters of particles. Cement and ag- 
gregate, graded by the curves of mechanical analysis 
which were found by the volumetric tests to produce 
concrete of maximum density for a given kind of ma- 
terial, were used as a basis for the tests, each specimen 
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being composed wf 21 sizes of aggregate in the required 
proportions by weight. 

The full report of the beam tests, both those made 
at an earlier date while the volumetric tests were in 
progress, which were somewhat unsatisfactory owing to 
the character of the cement, and also the later tests 
which form the principal subject of the paper, are pre- 
sented in the Proceedings. It will be sufficient in this 
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Fig. 2. Comparative Properties of Concrete with 


Graded Aggregates and With Proportions 1:3: 6. 


abstract to show by diagrams the more important 
results. 

The diagram, Fig. 1, shows average curves of density, 
transverse strength and compressive strength of mix- 
tures of cement and aggregates of different maximum 
size. From the tests the following conclusions were 
reached: 

1. Stone of the largest maximum size makes the 
strongest concrete under both compression and trans- 
verse loading. A concrete in which the graded aggregate 
runs to l-in. in maximum size will require for equal 
strength about one-sixth more cement, and with an ag- 
gregate running to %-in. maximum size about one-third 
more cement than concrete with an aggregate in which 
the maximum size is 24 ins. 
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Fig. 3. Comparative Density and Strength of Con- 
crete with Different Percentages of Cement. 


2. The largest stone makes the densest concrete. Con- 
crete made with graded stone having a maximum diam- 
eter of 214 ins. is noticeably denser than that with 1-in. 
stone, and this is denser than that with %-in. stone. 

The diagram, Fig. 2, gives the comparative density 
and strengih of concrete made with Jerome Park broken 
stone and screenings, Cow Bay gravel and sand, and 


Jerome Park broken stoae aud Cow Bay sand. The pro- 
portions are 1:3:6 by weight, correction being made in 
the gravel for its different speviic gravity. Although the 
density of the mixture of gravel and sand and cement 
is the greatest, the strength is iess than the broken 
stone and sand concrete. The broken stone and screen- 
ings give the lowest density and also the lowest 
strength. The conclusions reached were: 

3. Round material like gravel, under similar condi- 
tions, gives a denser concrete than broken stone. 

4. Sand produces a denser 
concrete than screenings of 100 


quire less of the size of grain which the writers desig- 
nate as sand. 

15. The form of the best analysis curve for any given 
material is nearly the same for all sizes of stone, that is, 
the curve for %-in., l-in. and 2%4-in. maximum stone 
may be described by an equation with the maximuin 
diameter as the only variable. In other words, suppose 
a diagram in which the left ordinate is zero, and the 
extreme right ordinate corresponds to 1-in. stone, with 
the best curve for this stone drawn upon it. If, now, 


similar sized grains. 

5. A concrete with an an- 
gular coarse aggregate, such 
as broken stone, is stronger 
than one with a rounded 
aggregate, like gravel, al- 
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though the rounded aggregate 
produces greater density— 


thus indicating a stronger ad- 
hesion of cement to broken 
stone than to gravel. How- 
ever, if the Sand is also an- 
gular, like screenings, but 
with its grains of the same 
sizes as the rounded sand, 
the concrete with both round- 
ed coarse and fine aggregate 
is the stronger, probably be- 
cause of its greater density. | — 
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Fig. 2 also illustrates the ol i 
higher density and strength 8 0 
of the specially graded mix- 
tures from which it was con- Fig. 4. 
cluded: 4 

6. Aggregates in which 


graded in sizes so as to give, 
when water and cement 
are added, an artificial mixture of greatest density, pro- 
duce concrete of higher strength than mixtures of cement 
and natural materials in similar vroportions. The aver- 
age improvement in strength by artificial grading under 
the conditions of the tests was about 14%. Comparing 
the tests of strength of concrete having different per- 
centages of cement, it is found that for similar strength 
th: best artificially graded aggregate would require 
about 12% less cement than like mixtures of natural 
mat: vials, 

Other conclusions which are referred to more in detail 
in the paper but of which no curves have been drawn 
also aprly to the grading of the particles. 

7. lhe strength and density of concrete is affected but 
slightly, if at all, by decreasing the quantity of the 
mecium size stone of the aggregate and increasing the 
q-artity of the coarsest stone. An excess of stone of 
mediunt size, on the other hand, appreciably decreases 
the density and strength of the concrete. 

8. The strength and density of concrete is affected by 
the variation in the diameter of the particles of sand 
more than by variation in the diameters of the stone 
particles. 

9. An excess of fine or of medium sand decreases the 
density and also the strength of the concrete, as will also 
a deficiency of fine grains of sand in a lean concrete. 

10. The substitution of cement for fine sand does not 
affect the density of the mixture, but increases the 
strength, alttough in a slightly smaller ratio than the 
increase in the ratio of cement. sg 

Fig. 3 especially illustrates this last conclusion, show- 
ing the uniform density of mixtures with increasing 
percentages of cement and consequently increasing 
strength. 

11. It follows from the foregoing conclusions that the 
correct proportioning of concrete for strength consists in 
finding, with any percentage of cement, a concrete mix- 
ture of maximum density, and increasing or decreasing 
the cement by substituting it for the fine particles in 
the sand or vice versa.* 

12. In ordinary proportioning with a given sand and 
stone and a given percentage of cement, the densest and 
strongest mixture is attained when the volume of the 
mixture of sand, cement and water is so small as just 
to fill the voids in the stone. In other words, in prac- 
tical construction, use as small a proportion of sand and 
as large a proportion of stone as is possible without 
producing visible voids in the concrete. 

13. The best mixture of cement and aggregate has a 
mecbanical analysis curve resembling a parabola, which 
is a combination of a curve approaching an ellipse for 
the sand portion, and a tangent straight line for the 
stone portion. The ellipse runs to a diameter of one- 
tenth of the diameter of the maximum size of stone, and 
the stone from this point is uniformly graded. 

14. The ideal mechanical analysis curve, i. e., the best 
curve, is slightly different for different materials. Cow 
Bay sand and gravel, for example, pack closer than 
Jerome Park stone and screenings, and therefore re- 


*This very important law requires further tests for 
confirmation outside of the limits of the present tests. 
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anlee , ’ (Specimens 6 x 6 x 17 ins.; age 140 days; 
particles have been specially pressure SO Ibs. per sq. in.) 


of Concrete with Aggregates of 
Different Maximum Size. 

(Specimens 6 x 6 x 17 ins.; age 140 
days; pressure 80 Ibs. per sq. in.) 
on this diagram the vertical scale remains the same, but 
the horizontal scale is increased two times, so that the 
diameter of %4-in. stone corresponds to the extreme right- 
hand ordinate, the best curve for the %4-in. stone will 
be very nearly the one already drawn for the 1l-in. stone. 
Th; chief difference between the two is that the larger 
size of stone requires a slightly higher curve in the fine 
sand portion. 

It follows from this last conclusion that, from a scien- 
tifit standpoint, the term ‘‘sand’’ is a_ relative one. 
With 24%-in. stone, the best sand would range in size 
from almost 0 to 0.22-in. in diameter, while the best sand 
for %-in. stone would range in size from nearly 0 to 
0.05-in. in diameter. 

Permeability tests were made on a number of the 
sje«cimens by coating pieces of beams broken in the 
testing machine with neat cement and forcing water 
through a length of about 18-in. Several interesting 
comparisons were obtained from the permeability tests, 
although a number of them, especially those with the 
Jerome Park stone and screenings, were somewhat er- 
ratic because of the difficulty of making perfect speci- 
mens with this angular material. 

The diagram, Fig. 4, shows the quantity of water pass- 
ing through specimens containing different percentages 
of cement. The conclusion is reached that: 
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Fig. 6. Increase of Permeability of Concrete with 


Pressure. 
(Proportions 1:3:6, Jerome Park broken stone and 
screenings. Test piece 6 x 6 x 17 ins.; age 120 days.) 


17. The permeability or flow of water through concrete 
is less as the percentage of cement is increased, and in 
very much larger inverse ratio. 

The effect of different maximum sizes of the stone 
upon the permeability is shown in Fig. 5. The conclu- 
sion is reached that: 

18. The permeability is less as the maximum size of 
the stone is greater. Concrete with maximum size stone 
of 2\%4-in. diameter is, in general, less permeable than 
that with 1l-in. maximum diameter stone, and this is less 
permeable than that with 44-in. stone. 
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The conclusion is reached from the same diagram that: 

19. Concrete of cement, sand and gravel is less per- 
meable than concrete of cement, screenings and broken 
stone; that is, for equal permeability, a slightly smaller 
quantity of cement is required with rounded aggregates 
like gravel than with sharp aggregates like broken 
stone. 

20. Concrete of mixed broken stone, sand and cement 
is more permeable than similar concrete of broken stone, 


with the cement there is much less variation in the 
volumes of the mortars due to different percentages of 
water than in neat pastes, but the variation is generally 
very appreciable, although less with coarse than with 
fine sands. 

The resulting volumes of different concretes, of the 
same materials and proportions but with varying per- 
centages of water, are nearly constant, provided sufficient 
water is added to permit thorough compacting. When 

an excess of water is used, 


FIG. 7. VARIATION IN VOLUME OF PASTE PRODUCED BY MIXING 
THE SAME WEIGHT OF CEMENT WITH DIFFERENT PERCENT- 


AGES OF WATER. 


screenings and cement; that is, for water-tightness, 
less cement is required with rounded sand and gravel 
than with broken stone and screenings. 

The next curve, Fig. 6, shows the increase of flow 
with pressure. Other tests not shown in the diagram 
illustrate the effect of age and thickness of concrete, so 
that the conclusion is reached: 

21. The permeability decreases materially with age; 
increases nearly uniformly with the increase in pres- 
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Fig. 8. Proportions of Concrete, Fuller’s Method. 
(Aggregate: Shawangunk grit, %-in. crusher run and 
rolled to \-in.) 
sure; and increases as the thickness of the concrete 

decreases, but in a much larger inverse ratio. 

During the progress of the experiments at Jerome 
Park frequent tests were made of the density of the 
cement which was being used and also of the densities 
of various mortars. For this purpose the volumetric 
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Fig. 9. Proportions of Concrete, Fuller’s Method. 
(Aggregate: Plattekill No. 1, screened to two sizes.) 


cyliader apparatus described was used; tests were also 
made on a smaller scale, with a 200 c. c. graduate for 
the mold. 

Fig. 7 illustrates the variation in volume of paste 
produced from the same weight of the same cement with 
different percentages of water. When sand is mixed 


it is nearly all expelled as 
the solid materials settle by 
gravity. There is, however, 
a slight variation even in 
concrete. A dry mixture, 
provided sufficient water is 
added to rise to the top on 
hard ramming, can be com- 
pacted somewhat more than 
a concrete of medium con- 
sistency, while a very wet 
concrete is apt to occupy a 
very slightly larger volume, 
and hence be less compact 
than a medium concrete. In 
most cases, the difference be- 
tween the medium and very 
wet mixtures is only notice- 
able by extremely accurate 
measurements. 
APPLICATION OF ME- 
CHANICAL ANALY- 
SIS CURVES TO 
SPECIAL WORK. 

As an example of the 
possibilities in the use 
of the method of determ- 
ining the proper gradu- 
ations of aggregate by 
means of a reduction to an 
ideal mechanical analysis curve, Mr. J. L. Davis, 
Assoc. M. Am. Soc. C. E., submitted, in the dis- 
cussion to the above paper, several analyses 
which he had made. Mr. Davis is connected 
with the Board of Additional Water Supply of 
the City of New York, and has had charge of a 
series of tests on various aggregates which are 
to be used in concrete construction. The 
particular examples here shown illustrate well 
the application of the methods of proportioning 
concrete given in Messrs. Fuller and Thomp- 
son’s papers to a few other aggreagtes than 
the two used in the experiments on which the 
conclusions given were based. The abstract of 
Mr. Davis's discussion follows: 


What is herein presented contains nothing original as 
to method. It is simply the application of methods of 
the preceding paper to a few aggregates as they have 
been found, shown by means of curves. It is thought 
best not to go into the mathematics of combining the 
curves. The methods by 
which this is done are not 
difficult and are very fully 
explained in the well known 
book, ‘‘Concrete; Plain and 
Reinforced,’’ by Messrs. Tay- 
lor and Thompson, in the 
chapter on proportioning con- 
crete written by Mr. Fuller. 
Fig. 8 shows a study of a 
crushed rock, the mechanical 
analysis being made and 
plotted in the manner previ- 
ously described. The Shaw- 
angunk grit is a quartzite. 
The lower curve’ shows 
the analysis of the ma- 
terial as it came from the 
crusher, in size from %-in. 


oS 50 


combined curve also shows deficiency in the quantity 
of fine sand, but this will be made up by the addition of 
the cement as the ideal curve includes the cement, and 
with the cement added we should have a new or cor- 
rected combined curve for the sand portion which would 
approach the ideal. This study is a very ordinary case. 
Fig. 9 shows a gravel. The run of the bank is plotted 
and the lower and upper curves show the result of 
screening this material to two sizes, that which is re- 
tained on a sieve of 0.2-in. mesh or clear opening and 
that which passes this sieve. The ideal curve was 
plotted with the constants given for Cow Bay gravel. 
The ideal curve shows by the length of the ordinate at 
0.2 in. diameter that 66% of the ideal mix should be 
coarser than this size. The combined curve shows the 
result of taking this percentage of the coarse material 
and 34% of fine, giving a very close approach to the 
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Fig. 11. Proportions of Concrete, Fuller’s Method. 
(Aggereg2te: Cortland No. 6, screened to two sizes.) 


ideal mix. There is a deficiency of fine sand, but as In 
the case of the Shawangunk grit this would be made up 
by the cement. 

Fig. 10 shows a crushed limestone available in the 
New York markets. The lower curve shows the product 
sold as 2% in. It actually ranges from 2 in. to %-in. 
Such stone is often used with screenings as a substitute 
tor sand. The upper curve shows such a material pro- 
duced by a crusher with jaws set to maximum opening 
of 4% in. The two combined curves show how, by a little 
scientific study, improvement may be made in the light 
of these experiments over the usual rule of thumb 
methods of mixing. Suppose a concrete is wanted in 
proportions of 1 cement to 8 aggregate. A common pro- 
portion in ordinary work would be 1:2%:5%. This is 
equivalent in this case to 60% coarse and 40% fine ag- 
gregate. The plot shows a deficiency in all sizes below 
about 114 in. diameter. An improvement is shown by 
the upper combined curve in proportions of 49% coarse 
and 51% fine aggregate, and this case involves no extra 
expense for labor, but might increase the cost somewhat 
by the use of the increased proportion of fine material, 
as it is more expensive to crush to this fine size. Fig. 
11 shows a gravel from the town of Cortland. It was 
selected not because it particularly well illustrates the 
application of this method of proportioning, but because 
it was evidently one of the best gravels to be found in 
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down. The upper curve FIG. 10. PROPORTIONS OF CONCRETE, FULLER’S METHOD. 


shows the same material run 
through rolls set \-in. 
apart. The ideal curve, as figured by Messrs. Fuller and 
Thompson, is shown broken. This curve was plotted by 
using the constants given for Jerome Park crushed 
stone, that stone being taken as representative of 
crushed rock in general, so far as the constants are con- 
cerned. The combined curve shows the result of com- 
bining the two sizes of materials in the proportions of 
63% coarse and 37% fine. The resulting curve conforms 
closely to the ideal down to the 0.4-in. diameter stone. 
From there down to a 0.15-in..diameter there is a de- 
ficiency. This, of course, could be remedied by combin- 
ing in different proportions, resulting in the combined 
curve coming higher, but one of the conclusions of the 
paper is that a deficiency of the medium sized stone will 
not result in a loss of strength of concrete while an 
excess of this sized stone will give such a loss. There- 
fore the proportions had better not be changed. The 


(Aggregate: Crushed limestone, 24-in. commercial and 4-in. crusher run.) 


the vicinity where it occurred. We often see concrete 
made by mixing a certain proportion of cement with 
gravel as it comes from the bank. Comparison of the 
curve of the run of the bank with the ideal shows how 
far from proper results such a course would give in this 
case. The upper and lower curves show the analyses of 
this material screened to two sizes, as in a preceding 
case. The ideal curve shows by the length of the ordi- 
nate at 0.2-in. diameter that 66% of the mix should be 
coarser than this size. The upper combined curve shows 
the result. This gives almost ideal results for the sound 
portion, but altogether too large proportions, passing 
various medium sized screens. 

The lower combined curve shows the result of attempt- 
ing to remedy this by using a larger proportion of the 
coarse material—the stone portion of the mix is improved, 
but the sand portion becomes totally unfit. This demon- 
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strates that this material screened to these two par- 
ticular sizes cannot be combined in ideal proportions. 
Inspection of the curves shows the material retained 
above (.2-in. diameter conforms closely to the ideal down 
to 0.4-in. diameter and that the trouble with the com- 
bined curves is between 0.2 and 0.4-in. diameter. This 
suggests screening the material into three instead of two 
sizes. The result is shown on Fig. 12. On this slide 
the run of the bank, the ideal curve and the material 
below 0.2-in. size are again plotted as on Fig. 4. The 
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Fig. 12. Proportions of Concrete, Fuller’s Method. 


(Aggregate: Cortland No. 6, screened to three sizes.) 


coarse material has been separated into two sizes, from 
0.4-in. up and from 0.2 to 0.4-in. The combined curve 
shows the result of combining the three sizes in propor- 
tions of 56% coarse, 34% fine and 10% medium. The 
result is a close conformation to the ideal curve, and it 
may be safely stated the resulting concrete would be 
strong and economical, 

It would not be at all impracticable to use these pro- 
portions as it would only be necessary to _ interpose 
another screen of about *%-in. mesh when screening out 
the sand from the run of the bank. 

By the methods of this paper we have means of making 
laboratory comparisons of different aggregates and study- 
ing various mixtures. The methods are not at all in 
conflict with the more common ones of determining the 
proportions of voids in the aggregate, but are in reality 
more accurate and scientific means of accomplishing the 
same result. 


AN ELECTRIC MAST HOIST of considerable merit as 
to compactness and facility of operation has been de- 
veloped by the Lidgerwood Mfg. Co., of New York, and 
eo far supplied only to the contractors who are building 
the foundations for the Hudson River Terminal at Ful- 
ton, Church and Cortlandt Streets, New York, and for 
the City Investing Building opposite. The construction 
of the base platform does away with the large ‘‘bull- 
wheel,’’ and is such that the operator, standing upon it, 
has his load always in plain view. 

The hoist has a nominal capacity of 4,000 Ibs. at a 
speed of 130 ft. per min. It has two friction drums of 
the regular style, each 12 ins. in diameter and of 19% 
ins. face, with band brakes, ratchets and pawls; one 


THE AMERICAN FOUNDRYMEN’S ASSOCIATION CON- 
VENTION AT PHILADELPHIA. 


With business headquarters at the Second Regi- 
inent Armory, at Broad St. and Susquehanna 
Ave., and social headquarters at the Bellevue- 
Stratford Hotel, the tenth annual convention of 
the American Foundrymen’s Association opened 
at Philadelphia on Monday, May 20. Allied asso- 
ciations which took a prominent part and inter- 
est were the Foundry Supply Association, the 
Associated Foundry Foremen and the Philadel- 
phia Foundrymen’s Association—the last named 
being the one providing the entertainment fea- 
tures of the convention. At the convention was 
also a representative gathering of brass founders, 
and out of these crystallized the American Brass 
Foundrymen’s Association, later in the week. 

The opening day of the convention was mainly 
occupied in the registration of delegates. At 
10 A. M. the exhibit of the Foundry Supply 
Association was formally opened at the armory, 
to remain a leading attraction throughout the 
convention; the broad floor of the armory ac- 
commodated about 385 exhibits of various kinds, 
and a large tent pitched at the south end of the 
armory, provided for an overflow of half that 
many more. A great variety of molding ma- 
chines, large and small, was shown; perhaps as 
notable an example as any of these was the ex- 
hibit of the “Universal System” of machine 
molding by Ph. Bonvillain and E. Ronceray, of 
Paris, France, under the direction of M. Ronce- 
ray—notable because brought so far to show in 
competition with American systems, among 
which, be it also said, it made a most excellent 
showing. Representative American firms main- 
tained exhibits of blowers, conveyors, cranes and 
hoists, gas engines, furnaces and crucibles, sands 
and graphites, cars and track systems, etce.—in 
short, every sort of appliance of interest to the 
foundry industries. 

At 2:30 P. M. the Foundry Supply Association 
held an executive session for the appointment of 
committees, and at 8:00 P. M. the Associated 
Foundry Foremen held their annual meeting at 
the Manufacturers’ Club, 1409 Walnut St., and 
elected its officers for the coming year. These 
were: President, James B. Webb, Foundry De- 
partment of Lake Shore & Michigan Southern 
Ry., Elkhart, Ind.; First Vice-President, W. S. 
MecQuillin, Allegheny Foundry Co., Warren, Pa.; 
Second Vice President, W. O. Steele, Bateman 
Mfg. Co., Grenlock, N. J.; Secretary-Treasurer, 
F. C. Everitt, J. L. Mott Co., Trenton, N. J. 

On Tuesday morning, May 21, the real activi- 
ties of the convention began. The armory was 


100% 
| 
| 
604 
| 

| 
~ | 
| 
P 
: 
: 0 | | 

1,50 


Diameters of Particles. in Inches. 


FIG. 13. AVERAGE MECHANICAL ANALYSES OF VARIOUS NATURAL MATERIALS. 


drum operates the topping lift, and the other the hoisting 
line. The swinging gear is mounted on the side of the 
mast opposite the drums; through bevel gearing and a 
vertical shaft it drives a pinion which meshes with in- 
terrial teeth on a ring bolted to the foundation. The 
motor is a 20-HP. General Electric series wound, using 
direct current at 250 volts; the controller is of the rail- 
road type, and special resistances are mounted in the 
bed plate of the hoist. The brakes are operated by foot 
levers, the friction drums by hand levers at the oper- 
ator’s right in a rack, and the swinging gear by a hori- 
zontal lever attached to the mast. 


open at 9:30, the supply exhibits and demon- 
strations continuing all day. At 10 o’clock the 
opening session of the American Foundrymen’s 
Association was held in the Assembly Room ‘of 
the armory. Hon. J. E. Reyburn, Mayor of Phil- 
adelphia, delivered an address of welcome, fol- 
lowed by Mr. Thomas Devlin, President of the 
Philad:Iphia Foundrymen’s Association, Dr. El- 
mer EF. Brown, Chairman of the Entertainment 
Committee, and Mr. W. A. Perrine, President 
of the Philadelphia Foundry Foremen’s Asso- 


ciation. Responses were made by Messrs. Wm. 
H. McFadden, President of the American Foun- 
drymen’s Association, S. T. Johnson, President of 
the Foundry Supply Association, and Hugh T. 
McPhee, President of the Associated Foundry 
Foremen. After the Presidential address by Mr. 
McFadden, and the reports of committees, the fol- 
lowing papers were read: “Sound, Clean Cast- 
ings,”’ David Spence, Franklin, Mass.; “The Gray 
Iron Foundry as a Business’ Venture,” Thos. D. 
West, Sharpsville, Pa.; ‘The Malleable Foun- 
dry as a Business Venture,’ Dr. Richard Mol- 
denke, Secretary of the A. F. A.; “Manganese in 
Cast Iron,” Herbert E. Field, Pittsburg. 

The afternoon was given to presentation of 
other papers, those read being ‘‘Cast Thread Fit- 
tings’’—illustrated by samples—Henry B. Cutter, 
Seneca Falls, N. Y.; “Small Points in the Core 
Room, which are Not Considered,” Henry M. 
Lane, Cleveland; ‘“‘The Evolution of the Foundry 
Business,” Edw. B. Gilmour, Elizabethtown, Pa. 
Active discussion was made of all of these papers 
by members of the various associations. 

Tuesday evening was devoted to social activity, 
the event being a vaudeville entertainment and 
smoker given to the visitors by the Philadelphia 
Foundrymen’s Association, at Lu Lu Temple 
(Mystic Shrine), Broad and Spring Garden 
Sts. Both halves of this entertainment were 
most creditable to the local organization; Dr. 
Moldenke was presented, as a mark of appre- 
ciation of his services to the National Associa- 
tion, with a silver punch bowl and a purse con- 
taining $1,200 in gold. 

On Wednesday morning, May 22, a meeting 
was held for the purpose of organizing an asso- 
ciation among brass foundrymen and the allied 
industries—bronze workers, polishers, etc. Mr. 
Chas. J. Caley, of New Britain, Conn., presided 
and delivered the opening address. A nominat-— 
ing committee composed of the following men 
was appointed: Palmer Langdon, Publisher of 
“The Metal Industry,” New York; Chas. H. 
Proctor, of F. N. Lovell & Co., Arlington, N. J.; 
W. R. Webster, of the Bridgeport Brass Co.; 
Aug. A. Miller, of the “Iron Age;’” H. O. Evans, 
Secretary J. W. Paxson Co., Philadelphia; Jas. 
B. Webb, Elkhart, Ind., and Wm. Corse, of the 
Detroit Lubricator Co. A committee on by-laws 
was also appointed—Dr. Moldenke, Palmer Lang- 
don and W. M. Corse. After the report of 
the nominating committee on the following day, 
officers were elected; the President, Chas. J. 
Caley; Secretary, Andrew M. Fairlie, of the 
Tennessee Copper Co., Copper Hill, Tenn.; Treas- 
urer, J. H. Sheeler, of the Sheeler-Hemsher Co., 
Philadelphia. 

Papers were read at this session on “Science 
Applied to the Brass Industry,” Andrew M. 
Fairlie; ‘‘Electro-Deposition of Brass,’’ Chas. H. 
Proctor. At the afternoon session the time was 
entirely given to papers and technical addresses. 
Mr. W. W. McCarter, Superintendent of the 
Foundry Department of the Glover Loco- 
motive & Machine Works, Marietta, Ga., 
told of “The only foundry trade school ever 
operated on a commercial basis;’” ‘‘Sandless 
Castings” (in chilled molds), written by John 
H. Shaw, of Sargent & Co., New Haven, 
Conn., was read in his absence by Mr. V. F. 
Lamb. Prof. T. R. Coggeshall, Superintendent 
of the Mechanical Schools of Girard College, 
Philadelphia, was in attendance with 19 of his 
foundry students; he gave a brief talk on the 
work of the college in that direction, saying that 
out of 1,600 students at the college, 98 were en- 
rolled in the mechanical classes. Prof. Wm. C. 
Stimson, of Pratt Institute, Brooklyn, gave a 
description, illustrated by lantern slides, of the 
foundry work at the institute; Mr. E. A. Johnson, 
of the Winona Trade School, at Indianapolis, 
Ind., gave a similarly illustrated description of 
the work there. ‘Industrial Betterment’? was 
the topic of an address by Mr. H. J. F. Porter, 
of New York, in which he discussed and illus- 
trated with slides various advances made in 
this country by large employers of labor; he 
showed views of workmen's homes, libraries and 
club rooms at factories, bowling alleys, infirma- 
ries, music rooms, gymnasiums, etc., as means for 
building up loyalty and higher moral life among 
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workmen; a portion of his address was devoted 
to sanitation of plants, and prevention of disease 
among operators on abrasive machines, ete. The 
concluding paper of the session was by Monsieur 
FE. Ronceray, of Paris, illustrating with slides 
the features and operation of his “Universal” 
molding machines. This paper was novel in that 
the several sizes of machines were shown in op- 
eration by means of the cinematograph. M. 
Ronceray a!so exploited a new mode of preparing 
molding sand by coating the grains of sharp, 
silicous sand with clay by rubbing—a machine 
being shown for that purpose—thereby coating 
each grain with the clay and giving the mass 
cohesive properties not possessed by the pure 
sands. 

Wednesday evening was set apart for special 
demonstrations of apparatus in the supply ex- 
hibit. 

On Thursday, May 23, at 10:00 a. m., the 
American Brass Foundrymen’s Association held 
its closing session; and at 11 o’clock the closing 
session of the American Foundrymen’s Associa- 
tion was called. 

The latter association elected at this session its 
officers for the coming year. These were as follows: 
President, Mr. Stanley G. Flagg, Jr., of Stanley 
G. Flagg & Co., Philadelphia; Vice Presidents, 
Messrs. Chas. J. Coley, John W. Burr, Herbert E. 
Field, J. H. Whiting, A. K. Beckwith, T. W. 
Sheriffs, J. P. Golden, and L. L. Anthes; Secre- 
tary and Treasurer, Dr. Richard Moldenke. The 
only paper read at this session was “The Art of 
Galvanizing,” by Alfred Sang, of Pittsburg. 

The afternoon of May 23 was devoted to a river 
trip by boat, including an inspection of the Otto- 
Hoffman by-product coke plant, and ending with 
a shad dinner at Washington Park on the Dela- 
ware. Another excursion took numbers of the 
delegates to Atlantic City for an outing. Both ex- 
cursions were tendered by the Philadelphia as- 
sociation. 

Friday, May 24, the last day of the convention, 
was scheduled for a number of trips to local 
plants of interest. Among those visited were the 
plants of the Link Belt Co.; the Niles-Bement 
Pond Co., foundry and machine shops; the Enter- 
prise Mfg. Co.; the Camden Iron Works; the J. 
W. Paxson Co.; and the Engineering Laboratory 
of the University of Pennsylvania. 

At 10:00 a. m. the Foundry Supply Association 
held its closing session and elected the following 
officers for the coming year: President, Mr. E. 
H. Mumford, of the Mumford Mfg. Co., Philadel- 
phia; Vice Presidents, Mr. W. P. Shepard, of 
Rogers, Brown & Co., Buffalo; Mr. W. S. Quigley, 
of the Rockwell Engineering Co., New York; Mr. 
H. E. Atwater, of the Osborn Mfg. Co., Cleve- 
land, and Mr. Wm. Chambers, of the Garden City 
Sand Co., Chicago; Secretary, Mr. Henry M. Lane, 
Consulting Engineer, Cleveland; Treasurer, Mr. 
J. S. McCormick, of the J. S. McCormick Co., 
Pittsburg. In view of the increased scope of the 
association’s work and consequent heavier de- 
mand on his time, the salary of the secretary was 
increased by unanimous vote from $500 to $1,000 
per year. 

The attendance at this convention was the 
largest in the history of the association; includ- 
ing guests—relatives of the delegates and press 
representatives—the total registration was 1,390. 
Delegates came from a wide radius—Kansas to 
the West, Georgia to the South, and Quebec, 
Canada, to the North; a considerable party ac- 
companied Mr. Ronceray from Paris, France. 

Buffalo and Toronto will probably be the scene 
of next year’s convention. 


STEEL FREIGHT CARS are being extensively used in 
South America, and the Brush Electrical Engineering Co., 
of Loughborough, England, has recently built a number 
of steel gondolas and box cars for the Buenos Ayres & 
Pacific Ry., 5 ft. 6 ins. gage. They are of plates and 
standard shapes, and have the Sheffield-Twinberrow type 
of diamond truck, in which no spring plank is used. The 
box cars are 34 ft. long over end sills, and have three 
roof manholes for loading grain; they are of 44 tons and 
3,000 cu. ft. capacity, with a light weight of 15 tons. The 
40-ton gondolas weigh 13% tons. They are 37 ft. 6 ins. 
long over the buffers, 9 ft. 7 ins. wide, and have the 
trucks spaced 23 ft. ¢. to ec, The trucks have 37\%-in. 
wheels and 5 ft. 9 ins. wheel base. 


THE ELEVENTH ANNUAL MEETING OF THE NATIONAL 
FIRE PROTECTION ASSOCIATION. 

The annual convention of this Association, 
made up of those engaged in the work of fire pre- 
vention, was held at the Engineering Societies 
Building, New York City, on May 22, 23, 24. The 
work of the Association is done mainly through 
committees on~special subjects. We have be- 
low very briefly outlined in the order of presen- 
tation the more important reports and the in- 
dividual papers presented. Several papers not 
mentioned here were presented by title only. <A 
few reports dealing with subjects of interest es- 
pecially to insurance men we have omitted. 

SPECIAL HAZARDS AND FIRE RECORD. 
COMMITTEE REPORT.—This committee has 
attempted to collect and tabulate all available 
information about fires in plants for the manu- 
facture of inflammable products. 

The operation and weaknesses in present sys- 
tems of fire-control were shown by the following 
tables: 

FIRES IN MANUFACTURING PLANTS. 


Times Reported. 
Ten Years. 


How Discovered. 1907. 1897-1907. 

FAILURE OF ALARM SERVICE, 1907. 
Per Cent. 
Discovered Fire, Failed. Failed. 
55 16 22 


The effectiveness of the sprinkler systems are 
shown by figures presented below. 
EFFECT OF SPRINKLERS. 
Per cent. of No. with 


Times Reported. Data Given. 
Ten Years. Ten Years. 
1907. 1897-1907. 1907. 1897-1907. 


Practically or  en- 
tirely extinguished 


Held fire in check.. 240 1,419 27.06 26.70 
Total successful... 884 4,982 93.92 93.76 
Unsatisfactory ..... 53 331 5.98 6.23 


887 5,313 

NITRO-CELLULOSE PRODUCTS. COMMIT- 
TEE REPORT.—This subject was presented by 
a sub-committee of the one on Special Hazards. 
The term ‘“nitro-cellulose’ was used to desig- 
nate certain substances, rather than the word 
“celluloid,” which refers to only one of a class. 
There had been so much controversy over the 
inflammability and explosiveness of these prod- 
ucts and their uses are so widespread and so 
diversified that this sub-committee was ap- 
pointed to search for the truth. 

The major portion of the report outlines the 
process of manufacture, always pointing out the 
fire risks. The properties of cotton fiber, nitric 
and sulphurie acids, camphor, alcohols, acetone, 
ether and naphtha were shown to greatly in- 
crease chances for fire, and to require special 
handling and storing. 

It is well known that those of the series of 
nitro-cellulose products, produced by the lesser 
action of nitric acid on cotton, have the same 
general nature as the intended explosive va- 
rieties, and differ chiefly in their explosive tend- 
encies. This investigation has shown that these 
products intended as a basis for manufactured 
articles, will explode with great violence, under 
certain conditions not well understood. The 
evidence indicated that dry soluble cotton could 
not be exploded except by friction or a spark. 
The explosion of one mass would not necessarily 
cause the explosion of nearby amounts, through 
concussion. It was stated that the compounds 
of camphor and nitro-cellulose were liable to ex- 
plode when slowly heated in a confined space at 
a temperature lower than the ignition point. 
Explosive fumes are liable to be given off by 
these compounds in burning. 

DEVICES AND MATERIALS. COMMITTEE 
REPORT.—This committee, acting with the en- 
gineers of the Underwriters’ Laboratories., Inc., 
tests devices and fittings such as extinguishers, 
wired glass fittings, fire doors and hardware, 
watchmen’s registers, etc, ete. If the devices 
are effective and a time to time inspection of 
the process of manufacture shows the output 


equal in quality to samples, labels are issued 
stating that the device was “constructed under 
the supervision of the Underwriters’ Labora- 
tories,’ and bearing a serial number. By such 
supervision and labeling a ready means has been 
provided whereby approved appliances can readily 
be distinguished in use. The small cost of such 
service was emphasized, and shown to be less 
than 1% of the average selling price of the 
labeled goods. 

On account of the volume of work thrown onto 
the committee and the limited equipment of the 
laboratories, structural methods and materials 
were not touched. It is planned to start such 
work during 1{)7. 

OPEN SPRINKLER SYSTEMS. COMMITTEE 
REPORT'.—The work of this sub-committee dur- 
ing the year was the investigation of standard 
systems of open sprinklers as installed, to de- 
termine what changes were needed. Through 
the courtesy of the Manufacturer's Automatic 
Sprinkler Co., of New York, and of the Bush 
Terminal Co., a standard system of six lines of 
twelve open sprinklers each was installed on 
the side of a brick warehouse in Brooklyn and 
considerable experimental work done with it. 
It was found that the discharge from the middle 
and lower lines was too great in comparison with 
that from the two upper lines. To study the 
equalization of discharge an experimental sys- 
tem was installed, and from the results of tests 
with this outfit there was advocated a reduction 
of the size of orifices in the middle lines of 
sprinkler systems and a reduction in size of pipes 
for the lower lines. Asin 1908 all sprinkler stand- 
ards come up for revision, no action was taken 
on this new arrangement. Additional experi- 
mental work will be carried on. 

FIRE PROTECTING COVERINGS FOR WIN- 
DOWS AND DOORS. COMMITTEE REPORT. 
—Circulars asking for specific information on de- 
sired amendments to present standards were sent 
out during the year. From such information re- 
ceived, it seemed that the present code was 
satisfactory. A few minor changes in the re- 
quirements for tin-clad fire doors were adopted. 

STANDARD HOSE COUPLINGS AND HY- 
DRANT FITTINGS FOR PUBLIC FIRE SER- 
VICE. COMMITTEE REPORT.—A wider pre- 
sentation of the merits of the ‘National Stand- 
ard” for these fittings has been attempted. As 
a result 18 authoritative bodies have approved 
and adopted it. Their influence is so wide that 
a universal adoption of the standard is promised. 

THE SEASON HOTEL.—A paper by Mr. H. L. 
Hiscox, Boston, Mass. The paper was general 
in character and took up such considerations as 
season, location, attractions, fire risks and pro- 
tection, fire statistics for hotels, best standards 
of construction. It was attempted to collect and 
unify all the work along these lines, as presented 
in previous engineering papers and journals. 

AUTOMOBILE GARAGES. COMMITTEE RE- 
PORT.—Automobiles and garages were defined in 
this report. The building and storage require- 
ments, from the insurance standpoint, were out- 
lined. 

THE COTTON BALE AS A SOURCE OF LOSS 
BY FIRE.—Paper by Mr. Benj. Richards, Bos- 
ton, Mass. This paper was a review of the very 
deplorable conditions causing the very heavy fire 
losses in American baled cotton. 

CAR HOUSES. COMMITTEE REPORT.— 
The committee reported several recommendations 
concerning fire walls which, while good from a 
fire protection standpoint, were at variance with 
some desired designs of car stations. On this 
account the recommendations will pass to a 
conference with the American Street and In- 
terurban Railway Association. 

TIN AND TERNE PLATE.—Paper by A. P. 
Straddling, Philadelphia, Pa. In this paper the 
development of the tin plate industry was 
briefly traced. The original “charcoal” and 
“coke” iron plates were described, as well as the 
use of such terms to-day to express the char- 
acter and thickness of the tin coating. The use 
of Bessemer and open-hearth steels was taken 
up and the more favorable qualities of the latter 
discussed. The “palm oil’ process of coating 
was outlined generally with reasons for its 
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claimed superiority over rolled coatings laid on 
by acid fluxes. 

ROOFS AND ROOFING. COMMITTEE RE- 
PORT.—-About thirty pages of this report em- 
bodied requirements for fireproof, semi-fireproof 
and inflammable construction. It was contended 
that this covered waterproofing on fireproof 
buildings, which was claimed to be outside the 
objects of the association, since they affected 
fire protection only in the very indirect way of 
preventing deterioration by leaky roofs. The 
committee was continued another year for 
further study and tests. 

FIREPROOF CONSTRUCTION. COMMIT- 
TEE REPORT.—tThe building code of the Na- 
tional Board of Fire Underwriters was endorsed 
except in some points, which were not accepted 
by the committee. Mr. Alfred Stone, Provi- 
dence, R. I., a member of this committee, pre- 
sented charts and curves showing that the code 
requirements for walls in fireproof construction 
were unreasonable for strength requirements and 
not at all uniform. He maintained that a 12-in. 
wall was of sufficient thickness on the upper two 
stories under the same conditions that the Un- 
derwriters’ Code required 16 ins. While that 
code demanded a 16-in. wall for the upper floors 
of a 10-story building, yet it permitted 12 ins. 
on the upper parts of a 5-story structure. 

On account of such differences it was voted that 
these requirements should be taken into a con- 
ference with the Fire Underwriters’ Association 
to harmonize differences and to evolve uniform 
requirements. 

CEMENT FOR BUILDING CONSTRUCTION. 
COMMITTEE REPORT.—The name of this com- 
mittee seemed to be a misnomer, as they did 
not deal with the cement, except to require a 
uniform good quality. Hollow concrete build- 
ing blocks have been and are being tested in the 
Chicago laboratories of the association, in con- 
nection with the government laboratories in St. 
Louis. The committee was not prepared to sub- 
mit a detailed standard for the manufacture 
and use of hollow concrete blocks, but as the 
material is coming into such an extended use 
some grade for it was thought necessary. 

It was the opinion of the committee that a 


- block wall should be rated as better than a frame 


wall, simply because it was incombustible. It 
was held, however, as inferior to a brick wall 
on aceount of greater liability of fracture from 
unequal expansion and prevalent poor work- 
manship. The general recommendations of the 
committee were adopted. It was continued an- 
other year for experimental work under the name 
“Committee on Concrete and Reinforced Con- 
crete Construction.” 

FACTORY STANDARDS. COMMITTEE RE- 
PORT.—This committee presented standardized 
requirements for general “mill construction” and 
factories for cotton, nitro-cellulose and _ rice 
products. These requirements found some op- 
position as being too ideal and more expensive 
than was demanded. The standard of “mill con- 
struction” was referred to the committee on 
Uniform Requirements. The proposed standard 
for cotton mills was referred back to the original 
committee, and the remainder ordered printed in 
the proceedings as information for members. 

MATCHES. COMMITTEE REPORT.—Ex- 
periments have been made to determine the rela- 
tive safety of the matches on the market. It was 
shown that matches in common use were con- 
fined to four types, Known as parlor, sulphur, 
double dip and safety. All others are more or 
less novelties and form such a small part of the 
output that they have not been considered. 

It was stated that the parlor match head will 
explode with violence, often throwing portions 
of the glowing head into combustibles. The sul- 
phur match contains no chlorate of potash and 
will not explode, but it will ignite by simple fric- 
tion or when stepped on. While somewhat pre- 
ferable to the parlor variety, it is not considered 
good from the fire protection view. The double 
dip match, a recent invention, has a combination 
head of opposite characteristics. The splint is 
first dipped into a composition similar to that 
for a safety match. Later it receives a second 
dip similar to the sulphur match. While the 


match was not approved, three redeeming fea- 
tures were mentioned; non-explosiveness, a sen- 
sitive phosphorous tip, protected by the safety 
head, freedom from ignition in the rough handl- 
ing of packages. 

The safety match composition is divided be- 
tween the splint and a prepared surface on the 
box. As long as they remain apart the match is 
comparatively harmless. There is in the use of 
this match a minimum danger of flying parts of 
the head, from rough handling, from mice and 
from ignition by being stepped upon. In order 
that the ignition points might be ascertained 
tests were made at the Underwriters’ Labora- 
tories in specially constructed electric ovens. 
Several brands of each type were tested giving 
the following data: 

Parlor, Sulphur. Double Dip. Safety. 
Maximum........ - 195°F. 175° 261° 357° 
eee 270° 175° 263° 

The safety match was recommended as being 
the only recognized and allowable one, and was 
so adopted by the convention. 

THEATER CONSTRUCTION AND EQUIP- 
MENT. COMMITTEE REPORT.—It was recom- 
mended that the stage and auditorium be sep- 
arated by a self-supporting brick wall of the 
same thickness as the outer walls. This should 
extend .4 ft. above the roofs and should be 
coped. There should be no openings other than 
the curtain hole and two smaller doors at or be- 
low the stage level. The two minor openings 
should be provided with self-closing fire doors. 
Standard requirements for asbestos curtains were 
added, though a statement was made that the 
best curtain could not be considered a positive 
fire stop, and would serve merely to hold back 
the flames long enough to allow a hasty exit of 
the audience. 

FIRE PUMPS. COMMITTEE REPORT.—It 
was reported that the past year’s record of the 
Underwriters’ Standard pumps have been satis- 
factory. A few recommendations were made for 
Slight changes of mechanical details of the steam 
driven and rotary pumps. It was stated that 
the centrifugal fire pump had sufficiently devel- 
oped to warrant a revision of the preliminary 
specifications of 1906. Such specifications were 
included in the report and were adopted by the 
convention. 

At the close of the technical sessions the fol- 
lowing officers were elected: 

President, W. W. Dudley, Chicago, Ill.; Vice- 
President, W. A. Anderson, New York City; Sec- 
retary and Treasurer, W. H. Merrill, Jr., Chicago, 
Ill.; Executive Committee, H. C. Henley, St. 
Louis, Mo. (Chairman), Albert Blauvelt, J. E. 
Curtis, E. B. Creighton, H. H. Glidden, C. M. 
Goddard, F. E. MacKnight, H. K. Miller, H. L. 
Phillips, C. H Phinney, Alfred Stone, M. D. 
Pierce, C. A. Hexamer and T. B. Sellers. 

Copies of the reports and papers presented at 
the meeting may be obtained by addressing the 
New York office of the Association at the Engi- 
neering Societiés Building, 29 West 39th St. 


NOTES FROM ENGINEERING SCHOOLS. 


UNIVERSITY OF MICHIGAN.—The Michigan 
State Telephone Co. has installed, in the new en- 
gineering building, a Western Electric central 
telephone station and plant. While this gives 
service to the University buildings, it is intended 
also for use in the special courses in telephone 
engineering. 

PRINCETON UNIVERSITY.—Announcement 
has been made of a gift of $1,200,000 for the 
erection, equipment and maintenance of two 
scientific laboratories, one for physical science 
and the other for geology and biology. The 
buildings will be started before the beginning of 
another college year. The donors are not an- 
nounced. 

STEVENS INSTITUTE OF TECHNOLOGY.— 
At a recent meeting of the College Entrance Ex- 
amination Board, Stevens Institute was admitted 
to membership. Entrance examinations to this 
school will hereafter be given by this board, with 
the examinations for all colleges represented by 
this board. The next scheduled series will be 
held June 17-22 at about 150 places in this coun- 
try and Europe. 


UNIVERSITY OF ILLINOIS.—A leaflet issued 
by this institution shows in condensed form the 
work of the newly organized School of Railway 
Engineering and Administration. This school 
gives three courses in the College of Engineering, 
known as Railway Civil, Railway Electrical, and 
Railway Mechanical Engineering. One course is 
given in the College of Literature, under the De- 
partment of Economics, known as Railway Ad- 
ministration. 


MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY.—Prof. H. E. Clifford, of the Elec- 
trical Engineering Department, will next year 
expand his lectures on alternating current into 
a graduate course, particularly intended for 
graduate students who are attending the In- 
stitute for the purpose of spending a fifth year 
or obtaining a second degree. It is intended to 
make the course the most complete in any 
American technical school. 


COLUMBIA UNIVERSITY.—During the com- 
ing summer session the Department of Civil En- 
gineering will offer two courses as briefly out- 
lined below. The one on structures is to be given 
by Prof. William H. Burr, head of the depart- 
ment, and the other, on hydraulics, by some 
prominent hydraulician not yet selected. 

Course in Structures (5 hours lectures): Gen- 
eral considerations of the design of long span 
steel and suspension bridges; masonry arches; 
elastic arches; the design of concrete steel struc- 
tures; surface finish of concrete structures, etc., 
etc. 

Course in Hydraulics (5 hours lectures): Pumps 
and pumping engines; flow of water; gaging of 
water for irrigation systems; design of city pipe 
lines; flow in and discharge of open canals and 
rivers; stream gaging, etc., etc. 


GENERAL ELECTRIC DRAFTING SCHOOL. 
—This company maintains at Schenectady a 
course in drafting for young men who do not 
desire to take a more complete technical course 
in some school. It is practically an apprentice 
system, extending over about three years. 

After an entrance examination in arithmetic, 
he is put in the blue print department for three 
months. The next nine months are spent in the 
tracing departments. Up to the end of this first 
year the working hours are eight, each day. 

The entire second year is spent in the factory, 
three months to each general department of 
work. A ten-hour day prevails in the shops. 

At the beginning of the third year the student 
is admitted to the general drafting rooms for 
one or two years, depending on the ability of 
the individual. The end of the course usually 
finds him in designing. ss 

During this time the student, or apprentice, 
is asked to study algebra, geometry, trigonometry 
and elementary mechanics, and to trace 50 
sheets of electrical apparatus outside of work- 
ing hours. Classes recite twice a week to two 
instructors. 

The pay for the first six months is $3.41. It 
is increased then to $4.32 if good progress has 
been ‘made. At the end of the third or fourth 
year the pay is $7.50 per week. 


A SOUTHERN PACIFIC TRAIN WAS DERAILED 
by train wreckers about ten miles north of Los Angeles, 
Cal., on the night of May 21. One man was killed and 
22 persons were injured. The only details available are 
contained in press dispatches, which state that the fish 
plates and bolts of a rail joint on a trestle were removed 
and the rails were spread by wires. The tender and five 
cars plunged over the trestle and fell some 16 ft. The 
engine remained on the ties, 


THE WRECK OF A NEW YORK CENTRAL TRAIN, 
known as the “‘Buffalo and Cleveland Special,’’ was caused 
by the derailment of a freight train on a parallel track. 
Before danger signals could be set by the crew of the 
freight, the passenger crashed into the derailed freight. 
One man was killed and two seriously injured. 


+ 


A BLAST FURNACE EXPLODED at the Jones and 
Laughlin plant in Pittsburg on May 21. The accident 
occurred without warning. According to press dispatches 
the charge slipped as the furnace was about to be tapped. 
This slip evidently caused a heavy gas pressure in the 
first dust catcher, which exploded. Five men were 
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killed, among them E. B. Willard and J. A. West, fur- 
nace experts of the company. 

THE STEAMER “NAOMI” BURNED in the middle of 
Lake Michigan while on the regular trip from Grand 
Haven to Milwaukee, May 21. Five men were burned 
to death, four of whom were coal passers imprisoned be- 
low decks. 


* 


AN EXPLOSION OF FORCITE in the excavation for 
the Pennsylvania Terminal in New York City on May 26 
did considerable damage to surrounding property by 
falling rock, and injured 12 persons. According to the 
terminal authorities, the explosion was caused by the 
discharge of a hole that had missed fire and was set off 
by the discharge of another blast. With the exception of 
one workman, the injuries were to bystanders and to the 
inhabitants of nearby dwellings. 


* 


THE STEAM SHOVEL ENGINEERS’ STRIKE at Pan- 
ama appears to have been of short duration. On May 
21 there were 38 crews of steam shovelmen at work out 
of the full complement of 46. ‘ 


HEALTH CONDITIONS AT PANAMA were even better 
in April than in March. Among 5,484 white Americans 
connected with the Commission, there were only 4 deaths 
during the thirty days in April, which would give an 
annual death-rate of 8.7 per thousand. This decrease in 
mortality is due principally to the falling off in the cases 
of pneumonia, there having been but 40 deaths from 
pneumonia in April as against 53 in March. Of these 
40 deaths, 39 occurred among the negroes, and but 1 
among the whites. There were 21 deaths from typhoid 
fever, 20 occurring among the negroes and 1 among the 
whites. The number of hospital cases during April was 
about three-fourth of the total during March, while the 
constantly sick rate is only 21 per thousand, which 
Colonel Gorgas, the Chief Sanitary Officer, considers as 
small a sick rate as could be found in a similar body of 
men anywhere. 


THE EXPANDED METAL PATENT of 1894, issued 
to Golding, the original inventor, is to be taken before 
the U. S. Supreme Court for final adjudication. Gold- 
ing began operations in 1884 and secured numerous pat- 
ents on a process for making expanded metal by slitting 
the steel sheet and forming diamond-shaped meshes 
therefrom, but the metal was not a commercial success 
because the strands were irregular in shape, and lacked 
rigidity. In order to remedy these defects he conceived 
the idea of forming the meshes by an operation which 
stretched the steel, and thereby gave it greater tensile 
strength and stiffmess. This cured all the previous de- 
fects, and gave the material a world-wide popularity. 


A PERMANENT EXHIBITION OF SAFETY AP- 
pliances is to be opened in New York City in Sep- 
tember by the American Institute of Social Service, which 
has taken up the work of agitation for the prevention of 
industrial accidents. The Institute’s exhibit of safety 
appliances held in the Museum of Natural History last 
spring was successful and well attended. The new 
permanent exhibition is to be located in the new Thirty- 
ninth St. Building, where an entire floor has been rented 
for the purpose. The terms for rental of floor space are 
to be fixed at a rate low enough to cover the bare cost 
of conducting the exhibit. As the space is limited, manu- 
facturers and inventors of safety appliances of approved 
merit should lose no time in making application for 
exhibition space. Arrangements for the exhibition are 
in charge of Dr. W. H. Tolman, Secretary of the Institute, 
287 Fourth Ave., New York City. The Institute’s work 
was discussed in our issue of Feb. 14 last. 


ANOTHER “FERRIS” WHEEL has been taken down 
and sold for scrap. The “Great Wheel” at Earl’s 
Court, a pleasure resort in London, which was erected 
in 1895, just after the success of the first Ferris Wheel 
at the Columbian Exposition, has just been dismantled. 
The wheel was 300 ft. in diameter and contained with 
its supporting frame over 1,100 net tons of steel. 


MUNICIPAL REGULATION OF THE GAS SUPPLY 
of Detroit has been recommended by a special committee, 
which has submitted a draft of an ordinance to cover the 
subject. The proposed ordinance provides that all manu- 
factured gas supplied hereafter in the city of Detroit for 
heating, power or illuminating purposes, shall be free 
from sulphureted hydrogen, and shall not contain more 
than 20 grains of sulphur per 100 cu. ft., nor more than 
10 grains of ammonia per 100 cu. ft. These are common 
provisions where State or municipal regulation of the 
gas supply prevails. An unusual regulative feature is 


the provision that the gas in question 


shall have a calorific value of not less than 600 B. T. U. 
gross per cu. ft., as determined by a standard calorimeter. 
The proposed ordinance also provides that the gas pres- 
sure shall always be confined within the limits of 1% to 
4% ins. of water pressure, except in certain high-pres- 


sure mains, The illuminating value of the gas must be 
at least 18 ¢. p., as determined by photometer tests on a 
Bray Special low-pressure burner, slit union type, rated 
at 7 cu. ft. per hour, with the flow of gas adjusted to 5 
cu. ft. per hour. 

Pror!sion is made for the office of gas analyst, to be ap- 
poi:ted by the Mayor. The appointee must have 

spent at least three years in the study of chemistry and 
physics in a college or university of recognized Standing, 
and shall be skilled in the methods of gas analysis and 
testing. 

The analyst would hold office for three years or until 
his successor is apj cinted, and would receive a salary of 
sot over $2,000 per year. Failure to supply gas of the 
quality stipulated, if found on three occasions within a 
period of 30 days, will be punishable by a fine of $500, 
ov the forfeiture of the franchisc of the company supply- 
ing gas. 


THE GEORGIAN BAY SHIP CANAL, which has been 
under survey by the Canadian Gov::nmecnt for some two 
years past, will probably be reported upon at the next 
session of the Dominion Parliament. The engineer’s 
estimates are not yet fully completed; but the 
Toronto “Globe” states that the total cost for a 21 ft. 
deep waterway from Lake Huron to tidewater at 
Montreal will be in the neighborhood of $105,000,000. 
This is substantially the same sum that the State of 
New York is now expending to make a waterway from 
Lake Erie to the Hudson River only 12 ft. deep, which 
will require transhipment of cargo from the lake steamer 
to a canal barge to be made at Buffalo. The Canadian 
Canal when built will enable a vessel to pass from 
Lake Superior through to Montreal. Nearly all the dis- 
tance not in the open lake is in large and deep rivers 
where good speed can be made. 


A DEEP WATERWAY from Chicago to the Gulf is 
favored by Governor Deneen, of Illinois. In a special 
message to the Illinois Legislature on May 10 he urged 
favorable action on pending bills permitting the Sanitary 
District of Chicago to extend its channel three miles 
farther. The following is an excerpt: 


The United States has been balked for generations in 
any attempt at realizing a national waterway from the 
Lakes to the Gulf by the great cost of cutting through 
the Chicago Divide. That barrier has been removed by 
the work of the Sanitary District. This district has ex- 
pended 53% millions of dollars in a canal from Chicago 
to near Joliet, 37 miles long. That district now asks 
permission from the General Assembly to extend its 
channel three miles further. If this permission is granted, 
an expenditure of about six millions of dollars will be 
made in carrying out the project, and forty miles of deep 
waterway will be available for the national government 
whenever it shall be ready to accept the gift and show 
its appreciation by carrying the waterway on to the 
Mississippi. 

In my biennial message I called attention in the fol- 
lowing language to another phase of the benefits which 
will result to the State from the development of a deep 
waterway: 

“In connection with this most prominent feature of the 
commission’s work, the report of the commission shows 
many incidental advantages which will accrue to our 
own State from the construction of the proposed water- 
way. Among these is the creation of 120,000 electrical 
horsepower, which can be secured without in any way 
affecting the use of the waterway as a navigable chan- 
nel. At the minimum estimate of $25 per horse-power, 
this electrical power would afford an annual income of 
$3,000,000. 


THE GREAT GUNNISON TUNNEL for irrigation pur- 
poses in Colorado now lacks but 10,000 ft. of completion, 
according to a report received at Washington by the 
Reclamation Bureau. During April, 357 ft. of advance 
was made, bringing the total length driven to date up to 
19,133 ft. The material in both headings has been ex- 
ceedingly difficult to handle for several months past. At 
the east end a seam of rotten rock filled with mud was 
encountered on the first of April, and it was necessary 
to change the plan of operation entirely from methods 
employed in hard rock to those followed in heavy ground. 
As a result a large number of men left the work, as they 
were unaccustomed to this class of excavation and refused 
to work on it. At the west end the heading is advancing 
in sandstone, where the utmost caution is required to pre- 
vent a cave-in. Under the circumstances the progress 
made in April is considered exceptionally good. The 
concrete lining is still being placed rapidly, and it is 
expected that the tunnel will be completed in time to 
carry water for irrigation in 1908. 


THE CHICAGO STREET RAILWAY SYSTEM is to be 
reconstructed and improved to meet the requirements 
of the city authorities, and the work will be under the 
direction of a Board of Supervising Engineers which has 
recently been appointed. Of this Board, Mr. Bion J. 
Arnold, consulting engineer to the city, for the traction 
affairs, is Chairman; Mr. Charles V. Weston has been 
appointed by the mayor as the member representing the 
city, and Mr. Harvey B. Fleming has been appointed to 
represent the City Ry. Co.’s interests. The Board will 
appoint assistant engineers and others to deal with the 
following sections of the work: 1. Roadbed and track; 
2. Power distribution; 3. Power-house plant; 4. Cars 


and operation; 5. Subway system for street cars; 6. Ac- 
counting and auditing system for the street railways. 
The estimated cost of the work for the Chicago City Ry. 
Co. in the next three years, as given to the company by 
the Board will be $16,000,000. The cost of similar work 
by the Chicago Union Traction Co. on the north and 
west sides is estimated at $24,000,000. 


COMBINED STEAM AND ELECTRIC TRACTION Is to 
be employed for 38 miles on the Newton & Northwestern 
Ry. in Iowa, this stretch of line (between Kelley and 
Lanyon) serving as a link between a 25-mile branch to 
Des Moines and a 23-mile branch to Fort Dodge. Both 
branches are electric lines owned by the parties owning 
the steam railway, and form a line organized as the Fort 
Dodge, Des Moines & Southern Ry. The principal work 
on the 38-mile section is in erecting the pole line and 
the trolley and transmission wires; also bonding the 
rails. The trolley wire is 21 ft. 6 ins. above the rails, 
so as to be clear of brakemen on the roofs of box cars 
of the steam trains. Some curve and grade reduction 
work has been done in view of the higher speeds of the 
electric cars. Current is generated at 2,300 volts, and 
stepped up to 22,000-volt, three-phase current for trans- 
mission. The steam and electric trains will be under 
the control of a dispatcher at about the middle of the 
38-mile combination stretch of line, and the movements 
of the electric cars will be regulated by telephone orders. 
These cars are 53 ft. 6 ins. long, with four Westinghouse 
motors and 36-in. steel wheels. Both express and pas- 
senger cars will be operated. Mr. J. L. Blake, of Boone, 
Iowa, is General Manager for both of the railways. An- 
other case where combined steam and electric traction 
fis used was recently noted in our columns, 


A 150-TON ELECTRIC DERRICK of the stiff-leg type 
has been erected at the Clydebank shipbuilding works of 
John Brown & Co., near Glasgow, Scotland. The founda- 
tion consists of three 14-ft. steel cylinders filled with 
concrete; these extend 60 ft. below and 44 ft. above the 
level of the dock wall. They are spaced 64 ft. c. to a, 
and upon one of them is mounted the 76-ft. built-up 
steel mast. On the other two are mounted the steel 
stiff legs, the shoes of which are connected to each other 
by a box lattice girder, and to the shoe of the mast by 
solid-web box girders. The boom is a straight box lat- 
tice girder, having its top guyed from the head of the 
mast. It has two sets of hoisting tackle, of 80 tons and 
150 tons capacity. The minimum radius of the boom is 27 
ft.; the maximum radius is 120 ft. for 30 tons and 65 
ft. for 150 tons. There are four series-wound motors of 
65 brake-HP.; these operate the 30-ton hoist, the 150-ton 
hoist, the swinging gear, and the topping-lift of the 
boom. The speed of topping the boom when carrying a 
150-ton load is 5 ft.’per minute; the swinging speed is 
from one revolution in six minutes with a 150-ton load, 
to three minutes with a light load. The lifting speed 
ranges from 4 ft. per minute with 150 tons, 8 ft. with 75 
tons, 20 ft. with 30 tons and 90 ft. with light loads. The 
crane was built by Cowans, Sheldon & Co., of Carlisle, 


- England, and has been used in placing the boilers and 


machinery of the new turbine steamer ‘‘Lusitania,’’ of 
the Cunard Line. 


> 


THE CRIPPLE CREEK DRAINAGE TUNNEL PRO- 
ject, expected to drain and permit the exploitation of un- 
worked territory estimated to contain $200,000,000 of gold 
ore, was inaugurated on M:.y 11 by the Governor of 
Colorado with much ceremo:iy and festivity which brought 
to the camp trainloads of prominent visitors from all 
parts of Colorado. The estimated cost of this under- 
taking is in the neighborhood of $1,000,000, which will 
be met by the mine owners, the railroads, the smelter 
operators, and citizens of the state, who have joined forces 
for the raising of the amount necessary. Between three 
and four years will be consumed in completing the pro- 
ject. When completed it will drain the entire Cripple 
Creek district to a depth of about 730 ft. below the pres- 
ent water level; drainage to the present leve! is obtained 
by the El Paso tunnel, which cuts the El Paso mine on 
Beacon Hill, on the west side of the district, about 600 
ft. below the surface, and the Vindicator mine, on the east 
side of the camp, at a depth of 1,275 ft. The Beacon Hill 
section will therefore be drained to a depth of 1,330 ft. 
and the eastern section to about 2,000 ft. from the surface. 
The mouth of the new tunnel is located on the stream 
which gives the camp its name, at an elevation of 5,020 
ft. above sea level. 

The deepest shaft in the district is now about 1,500 ft.; 
hence, the new tunnel will render accessible from 700 to 
1,200 ft. of ore bodies heretofore untouched. What this 
will mean in terms of dollars can best be shown as fol- 
lows: The district has so far produced more than 
$200,000,000 in gold. During 1906 the output was nearly 
$17,000,000, a rate of production that has been steadily 
maintained for years. It is estimated that the comple- 
tion of the project in hand will make possible the doubling 
of the present record of the district. During the esti- 
mated two years that will be required to push the tunnel 
14,000 ft. to the main contact near the El Paso shaft, at 
which point it will begin to drain the district, ore will 
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continually be extracted from the upper levels. This 
portion of the work, at an estimated cost of $50 per 
foot, will cost $700,000; the additional 12,000 ft. to the 
Vindicator shaft would therefore cost, at these figures, 
an additional $360,000. 


PERSONALS. 


Mr. Alonzo K. Crowell has been elected City Engineer 
of Taunton, Mass. 


Mr. J. J. Kirkpatrick has been appointed Superin- 
tendent of Water-Works at Holyoke, Mass. 


Mr. E. E. Bratton has been appointed First Assistant 
Engineer of the Bureau of Filtration, Philadelphia, Pa. 


Mr. W. H. Williams has been appointed assistant to 
President L. F. Loree, of the Delaware & Hudson 
R. R. Co. 

Mr. Benjamin E. Winslow, Consulting Architectural En- 
gineer, has opened an office at 815 Monadnock Building; 
San Francisco. 

Mr. H. R. Nickerson has resigned as Vice-President of 
the Mexican Central Railway Co. to enter other service. 
He is succeeded by Mr. C. R. Hudson. 


Mr. Wm. Chapin has resigned the position of Chief 
Engineer of the Tonopah & Goldfield R. R., and expects 
to engage in business for himself in Portland, Ore. 


Mr. Rudolph Hering, M. Am. Soc. C. E., has been ap- 
pointed as one of the consulting engineers to inspect the 
recently completed portions of the sewerage system of 
New Orleans. 

Mr. Nathan C. Grover, Assoc. M. Am, Soc. C. E., re- 
cently with the U. S. Geological Survey, has accepted 
a position as Assistant Hydraulic Engineer with J. G. 
White & Co. A 


Mr. Neil S. Buckbee, formerly with Durkee, White & 
Towne, Engineers and Contractors, Springfield, Mass., 
has become associated with the Genéral Fireproofing Co., 
of Youngstown, Ohio. 

Mr. Benjamin F. Tilton, formerly an engineer with the 
Pennsylvania R. R., has been appointed Superintendent 
of Maintenance of Way for the Cleveland Electric Ry. 
Co., to sueceed Mr. Charles H. Clark. 


Mr. John H. Watson, who has been Inspector and 
Supervisor of Construction for the American Telephone & 
Telegraph Co., has resigned, to become Assistant Engi- 
neer of the Expanded Metal Engineering Co., of New 
York. 


Mr. Henry A. Harris, of the Department of Public 
Works of Porto Rico, was married at Sterling, Conn., on 
May 24 to Grace E. Mowry, daughter of Mrs. Mary Gris- 
wold Mowry. Mr. Harris will return to Porto Rico with 
his bride about July 1. 


Mr. John N. Shannahan, General Superintendent of the 
electric and steam divisions of the Fonda, Johnstown & 
Gloversville R. R., New York, has resigned. On July 1 
he will become General Manager of the Washington, Bal- 
timore & Annapolis R. R., at Baltimore. 


Mr. Walter E. Winn has opened an office in Danville, 
Ill., as civil and contracting engineer. For the past 
two years he has been Superintendent of Construction for 
Hegeln Bros. in the construction of a zinc and acid plant, 
and will continue to be connected with that firm. 


Mr. George Sydney Binkley, late Chief Engineer and 
Manager of Construction, Monterey Water & Sewer Co., 
and Monterey Railway, Light & Power Co., Monterey, 
N. L., Mexico, has become Manager of the mining prop- 
erties and smelter of the Douglas Copper Co., State of 
Sonora, Mexico. 


Mr. McGarvey Cline, a graduate of Purdue University, 
will have charge of the timber tests of the new central 
office of the Government Forest Service at Washington, 
Db. C. This work has been under the direction of Prof. 
W. K. Hatt, who has dropped it on account of the pres- 
sure of other duties. 


Mr. W. H. McFadden, of Mackintosh, Hemphill & Co., 
Pittsburg, retiring President of the American Foun- 


drymen’s Association, was painfully injured at the 
Bellevue-Stratford Hotel in Philadelphia on May 22. A 


mis-step on the marble stafrcase caused a fall on the 
stone floor, and his left collarbone was fractured. 


Mr. David W. Ross, General Purchasing Officer of the 
Isthmian Canal Commission, has tendered his resignation, 
to take place upon the appointment of his successor. He 
has been Purchasing Officer since September, 1905. He 
will become President of the Magnus Metal Co., the 
Featherstone Foundry & Machine Co., and the Hewitt 
Mfg. Co. 


Dr. Richard Moldenke, Secretary of the American 
Foundrymen’s Association and the most active factor in 
its rapid development since its organization, was pre- 
sented on May 21, at a smoker given to the national dele- 
gates by the Philadelphia Foundrymen’s Association, 
with a silver punch-bowl and a purse containing $1,200, 
as tokens of appreciation for his services to the asso- 
ciation. 

Mr. H. K. Barrows, Assoc. M. Am. Soc. C. B., District 
Engineer of the United States Geological Survey for New 


England and New York, has opened an office at 6 
Beacon St., Boston, for practice and consultation in civil 
engineering. While he will continue in government work 
in Maine and New York, special attention will be given 
to private water power, water supply and sewage prob- 
lems. 

Mr. Colin McLean, President of the McLean Contracting 
Co., of Baltimoic, which was building the concrete pier 
that collapsed there on April 27, was among those who 
were injured. He was underneath the pier at the time, 
and was thrown into the water—being rescued in the 
neighborhood of 100 ft. back under the pier from where 
he struck the water, whither the current had carried 
him. He was badly cut about the lower limbs, but is 
slowly recovering, although still confined to his house 
mo-t of the time. 


Col. Washington A. Roebling, the well known bridge 
engineer, celebrated the seventieth anniversary of his 
birthday, by a dinner to the several branches of the 
Roebling family, at his home in Trenton, N. J., on May 
26. Col. Roebling’s health is so poor as to require the 
constant attendance of a valet outside of his home, and 
has not been of the best since his work on the Brooklyn 
Bridge. The construction of this bridge was undertaken 
by his father, who died in 1869, before the actual work 
was started, leaving the entire construction in the son's 
hands. 


Obituary. 
W. W. Gibbs, Vice-President and General Manager of 
the Shenandoah Steel Wire Co., of Buffalo, N. Y., died 
on May 14 at Buffalo. 


W. C. Perry, President of the Central Coal & Coke Co., 
and President of the Southwestern Interstate Coal Oper- 
ators’ Association, died recently from heart disease in a 
street car in Kansas City, Mo. 

Geo. F,. Chapman, Vice-President and General Man- 
ager of the United Railroads of San Francisco, Cal., died 
May 23, of pneumonia. He was 44 years of age, and 
came to San Francisco three years ago from Balti- 
more, Md. 

Francis Ludlow Clark, Chief Engineer of the Westing- 
house Air Brake Co., died of paralysis and heart failure 
at Los Angeles, Cal., on May 26, at the age of 65 years. 
For 40 years he had been connected with the Westing- 
house interests, becoming associated with George West- 
inghouse immediately after the Civil War. 

Joseph A. Bond, Factory Inspector of Wilmington, Del., 
died in that city May 23. He was educated at the Uni- 
versity of Michigan, and after graduation conducted a 
school at Phoenixville, Pa. He served in the Civil War. 
For 21 years he was Chief Engineer of the Water De- 
partment of Wilmington. Four years ago he became fac- 
tory inspector. 

George R. Dunell, for nearly a quarter of a century 
identified with technical literature in Great Britain, mos) 
of the time as a member of the edito ial staff of ‘‘@ngineer- 
ing,’ of London, died on May 12 as the result of a sur- 
gical operation. Mr. Dunell was born in 1847. He was 


* trained as an engineer, and in the late ‘70's represented 


the Herreshoffs of Rhode Island in the introduction of 
their water tube boiler abroad. His connection with 
‘‘Engineering’’ began in 1883; but he also wrote for other 
journals, including the London ‘‘Times,’’ and occasional 
correspondence from him appeared in Engineering News 
in the late ’SO'’s and early ‘0's. 

John A. Walker, Vice-President and Treasurer of the 
Jos. Dixon Crucible Co., of Jersey City, N. J., died at 
hs home in Jersey City on May 23. He was born Sept. 
22, 1837, in New York City; his early education was re- 
ceived in the public schools of Brooklyn, and although 
prepared for college he chose a commercial life. After an 
excellent business training in New York City and service 
in the Civil War he became connected, just after the 
war, with the firm of Joseph Dixon & Co.; in 1868, when 
that firm was incorporated as the Joseph Dixon Crucible 
Co., he was made its secretary and began his life work 
in making known to the world the many uses of the 
then litthe known form of carbon, graphite, of which 
that company has long been the most widely known ex- 
ponent. He was the author of a publication recently re- 
viewed in Engineering News—our issue of April 18— 
‘“Crucibles, Their Care and Use.’’ Mr. Walker served 
the company as Secretary, and largely as Manager, until 
1891, when he was unanimously elected to the dual po- 
sition of Vice-President and Treasurer, the latter office 
having already been held by him; he held this dual po- 
sition until his death, and was also largely active in the 
general management of the company. He was an Asso- 
ciate Member of the American Institute of Mining En- 
gineers, and of the Society of Psychical Research; a mem- 
ber of the New York Chamber of Commerce, of the Jer- 
sey City Board of Trade, and of the National Geographi- 
cal Society; a member of the Cosmos, Carteret and Union 
League Clubs, and the Lincoln Association, all of Jersey 
City. He was also Vice-President of the Colonial Life 
Insurance Co., a Director of the New Jersey Title, Guar- 
antee & Trust Co., a Director of the Pavonia Trust Co., 
a Director of the Provident Institution for Savings, and 
President of the Children’s Friends’ Society, all of Jersey 


City. He had served as First Vice-President of the 
National Stationers’ and Manufacturers’ Association, and 
was a trustee of the Stationers’ Board of Trade of New 
York. Mr. Walker leaves only a widow. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 


June 4 to 7. Annual convention at Washington, D. C. 
Secy., W. C. L. Eglin, 29 West 39th St., New York 
City. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
CIATION, 

June 12-14. Annual meeting at Atlantic City, N. J. 

hi J. W. Taylor, 380 Old Colony Bldg., Chicago, 


MASTER CAR BUILDERS’ ASSOCIATION. 
June 17-19. Annual meeting at Atlantic City, N. J. 
Secy., J. W. Taylor, 390 Old Colony Bldg., Chicago, 
Til. 


AMERICAN WATER-WORKS ASSOCIATION. 
June 17-22. Annual convention at Toronto, Ont. Secy., 
J. M. Diven, 14 George St., Charleston, S. C. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERIN- 
TENDENTS. 

June 19, 20. Annual meeting at Atlantic City, N. J. 
Secy., P. W. Drew, Wisconsin Central Ry., Mil- 
waukee, Wis. 

AMERICAN SOCIETY FOR TESTING MATERIALS. 

June 20-22. Annual meeting at Atlantic City, N. J. 
Secy., Edgar Marburg, University of Pennsylvania, 
Philadelphia, Pa. 


ASSOCIATION OF TRANSPORTATION AND CAR AC- 
COUNTING OFFICERS, 

June 25, 26. Annual meeting at St. Paul, Minn. Secy., 

G. P. Conard, 24 Park Place, New York, N. Y. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 

June 25-28. Annual convention at Niagara Falls, N. Y. 
Secy., Ralph W. Pope, 29 West 39th St., New York 
City. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Annual convention at the City of Mexico, Mexico, be- 
ginning July 8. Secy., Charles Warren Hunt, 220 
West 57th St., New York City. 


NEW YORK ELECTRICAL SOCIETY.—Through Mr. 
W. J. Wilgus, Vice-President of the New York Central 
and Hudson River Railroad Co., an invitation was ex- 
tended to members to visit the power station at Port 
Morris on Saturday, May 25. The inspection of the plant 
was preceeded by an address by Mr. Edwin B. Katte, M. 
Am. Inst. E. E., Chief Engineer of Electric Traction of 
this road. 

AMERICAN WATER-WORKS ASSOCIATION.—At the 
‘7th annual convention at Toronto, June 17-22, meetings 
will be held in the assembly room of the City Hall; the 
Secretary's headquarters will be Room G, King Edward 
Hotel. The papers to be presented throughout the con- 
vention are as follows: June 18—‘'Meters and Meter 
Systems,”” Wm. Volkhardt; ‘‘The Cost of Meters in 
Rochester, N. Y.,’’ Geo. W. Rafter; ‘‘Water Consumption 
and Meter Rates,’’ Jas. L. Tighe; ‘‘Some Notes on Rules, 
Ordinances and Court Rulings Covering the Operation of 
Water-Works,’”’ S. J. Rosamond; ‘‘The Detection of 
Water-Works Losses,’’ Edw. S. Cole; ‘‘Greater Economy 
in Small Pumping Stations,’’ H. G. H. Tarr; ‘“‘Gas Pro- 
ducer Pumping Plant at St. Stephen's, N. B.,’’ F. A. 
Barbour. June 19—‘'Electrically Driven Turbine Pumps 
at Buffalo, N. Y.,’’ Henry L. Lyon; ‘‘High vs. Low Duty 
Pumping Engines,’’ I. H. Reynolds; ‘‘Some Water-Work; 
and Other Views in Australia,’’ Allen Hazen; “Japanese 
Water-Works,’’ Geo. A. Johnson. June 20—‘‘A study of 
the Application of Methods of Water Purification,’’ Alex- 
ander Potter; ‘‘The Action of Water on Lead and Zinc,” 
Dr. Wm. P. Mason; ‘‘Lead Poisoning,’’ Prof. Leonard P. 
Kinnicutt; ‘‘The Sanitary Protection of Surface Water 
Supplies,’’ Dr. Geo. A. Soper; ‘‘The Care of a Mechani- 
eal Filter,’’ J. M. Diven; ‘“‘The Varying Conditions of 
Water-Works Plants and Their Relation to the Proper 
Rates to be Charged for Domestic and Public Supply,” 
John Ericsson; ‘‘Tuberculation and the Flow of Water 
in Mains,’’ Nicholas S. Hill, Jr.; ‘‘Cleaning Water 
Mains,”’ Park Woodward. June 21—‘‘Repairing a Broken 
Force Main,’’ C. W. Wiles; ‘‘Repairing a Submerged Pipe 
Line,”’ Harry A. Lord; ‘‘The Possibility of Water in 
Mains Under Pressure Becoming Polluted from External 
Sources,’’ James M. Caird; ‘‘Some Personal Water- 
Works Experiences,’’ L. N. Case; ‘Stripping Reservoir 
Land, or Some Methods Used for the Prevention of the 
Growth of Algae,’’ T. W. Davey; ‘‘Some Experiences 
Met with in the Management of a Small Water-Works 
Plant,’’ Howard L. Williams; ‘‘A Wheel Pump,” H. F. 
Dunham; ‘‘The Operation of a Pump While Submerged 
by Flood,’’ E. Forrest Williams; ‘‘The City Atlas as an 
Index,’”” J. M. Diven; ‘A Few Experiences in the Ex- 
amination of Water-Works Accounts and Management,” 
John F. J. Mulhall; ‘‘Rates and Regulations for Private 
Fire Protection in Atlanta, Park Woodward; ‘‘Spe- 
cial Fire Protection Rates and Regulations, Elmira, 
N. Y.,”” J. M. Diven. June 22—‘‘How Can Politics Be 
‘liminated from the Management of a Municipal Water- 
Works?” J. M. Diven; ‘‘Plan for Interchange Between 
High and Low Pressure System at Buffalo, N. Y.,” 
lienry L. Lyon; “‘The New Discharge System at the 
Spring Avenue Pumping Station, Chicago,’’ W. A. Lever- 
ing and H. S. Baker. 
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